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I. Decision

The Centers for Medicare and Medicaid Services (CMS) has determined that the evidence is 
adequate to conclude that carotid artery stenting (CAS) with embolic protection is reasonable 
and necessary for the following: 

1. 	 Patients who are at high risk for carotid endarterectomy (CEA) and who also have 
symptomatic carotid artery stenosis ≥ 70%. Coverage is limited to procedures performed 
using FDA approved carotid artery stenting systems and embolic protection devices;  

2. 	 Patients who are at high risk for CEA and have symptomatic carotid artery stenosis between 
50% and 70%, in accordance with the Category B IDE clinical trials regulation (42 CFR 
405.201), as a routine cost under the clinical trials policy (Medicare NCD Manual 310.1), or 
in accordance with the National Coverage Determination on CAS post approval studies 
(Medicare NCD Manual 20.7); 

3. 	 Patients who are at high risk for CEA and have asymptomatic carotid artery stenosis ≥ 80%, 
in accordance with the Category B IDE clinical trials regulation (42 CFR 405.201), as a 
routine cost under the clinical trials policy (Medicare NCD Manual 310.1), or in accordance 
with the National Coverage Determination on CAS post approval studies (Medicare NCD 
Manual 20.7). 

Patients at high risk for CEA are defined as having significant comorbidities and/or anatomic 
risk factors (i.e., recurrent stenosis and/or previous radical neck dissection), and would be poor 
candidates for CEA in the opinion of a surgeon.  Significant comorbid conditions include but are 
not limited to: 
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•	 congestive heart failure (CHF) class III/IV; 
•	 left ventricular ejection fraction (LVEF) < 30%; 
•	 unstable angina; 
•	 contralateral carotid occlusion; 
•	 recent myocardial infarction (MI); 
•	 previous CEA with recurrent stenosis ; 
•	 prior radiation treatment to the neck; and 
•	 other conditions that were used to determine patients at high risk for CEA in the prior 

carotid artery stenting trials and studies, such as ARCHER, CABERNET, SAPPHIRE, 
BEACH, and MAVERIC II. 

Symptoms of carotid artery stenosis include carotid transient ischemic attack (distinct focal 
neurologic dysfunction persisting less than 24 hours), focal cerebral ischemia producing a 
nondisabling stroke (modified Rankin scale < 3 with symptoms for 24 hours or more),1 and 
transient monocular blindness (amaurosis fugax).  Patients who have had a disabling stroke 
(modified Rankin scale ≥ 3) would be excluded from coverage. 

The determination that a patient is at high risk for CEA and the patient’s symptoms of carotid 
artery stenosis should be available in the patient medical records prior to performing any 
procedure. 

The degree of carotid artery stenosis should be measured by duplex Doppler ultrasound or 
carotid artery angiography and recorded in the patient medical records.  If the stenosis is 
measured by ultrasound prior to the procedure, then the degree of stenosis must be confirmed by 
angiography at the start of the procedure.  If the stenosis is determined to be less than 70% by 
angiography, then CAS should not proceed.  

In addition, CMS has determined that CAS with embolic protection is reasonable and necessary 
only if performed in facilities that have been determined to be competent in performing the 
evaluation, procedure and follow-up necessary to ensure optimal patient outcomes.  Standards to 
determine competency will include specific physician training standards, facility support 
requirements and data collection to evaluate outcomes during a required reevaluation. 

CMS has created a list of minimum standards modeled in part on professional society statements 
on competency.  All facilities must at least meet CMS’s standards in order to receive coverage 
for carotid artery stenting for high risk patients.  

1 Wilson et al., 2002. 
Modified Rankin Stroke Scale 
0 - 	 No symptoms at all. 
1 - 	 No significant disability despite symptoms; able to carry out all usual duties and activities. 
2 - 	 Slight disability; unable to carry out all previous activities but able to look after own affairs without 

assistance. 
3 - Moderate disability; requiring some help, but able to walk without assistance. 
4 - Moderately severe disability: unable to walk without assistance, and unable to attend to own bodily needs 

without assistance. 

5 - Severe disability: bedridden, incontinent, and requiring constant nursing care and attention. 
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•	 Facilities must have necessary imaging equipment, device inventory, staffing, and 
infrastructure to support a dedicated carotid stent program. Specifically, high-quality X-
ray imaging equipment is a critical component of any carotid interventional suite, such as 
high resolution digital imaging systems with the capability of subtraction, magnification, 
road mapping, and orthogonal angulation.  

•	 Advanced physiologic monitoring must be available in the interventional suite. This 
includes real time and archived physiologic, hemodynamic, and cardiac rhythm 
monitoring equipment, as well as support staff who are capable of interpreting the 
findings and responding appropriately. 

•	 Emergency management equipment and systems must be readily available in the 
interventional suite such as resuscitation equipment, a defibrillator, vasoactive and 
antiarrhythmic drugs, endotracheal intubation capability, and anesthesia support.  

•	 Each institution should have a clearly delineated program for granting carotid stent 
privileges and for monitoring the quality of the individual interventionalists and the 
program as a whole. The oversight committee for this program should be empowered to 
identify the minimum case volume for an operator to maintain privileges, as well as the 
(risk-adjusted) threshold for complications that the institution will allow before 
suspending privileges or instituting measures for remediation.2  Committees are 
encouraged to apply published standards from national specialty societies recognized by 
the American Board of Medical Specialties3 to determine appropriate physician 
qualifications. Examples of standards and clinical competence guidelines include those 
published in the December 2004 edition of the American Journal of Neuroradiology4, and 
those published in the August 18, 2004 Journal of the American College of Cardiology.5 

•	 To continue to receive Medicare payment for CAS under this decision, the facility or a 
contractor to the facility must collect data on all carotid artery stenting procedures done at 
that particular facility. This data must be analyzed routinely to ensure patient safety, and 
will also be used in the process of re-credentialing the facility.  This data must be made 
available to CMS upon request. The interval for data analysis will be determined by the 
facility but should not be less frequent than every 6 months.   

Since there currently is no recognized entity that evaluates CAS facilities, CMS has established a 
mechanism for evaluating facilities.  Facilities must provide written documentation to CMS that 
the facility meets one of the following:  

2 Facility guidelines based on Clinical Competence Statement on Carotid Stenting:

Training and Credentialing for Carotid Stenting Multispecialty Consensus Recommendations 2004 Society for 

Cardiovascular Angiography and Interventions; Society for Vascular Medicine and Biology; and Society

for Vascular Surgery.


3 ABMS at http://www.abms.org/approved.asp. 

4 Connors et al., 2004. “Training, Competency, and Credentialing Standards for Diagnostic Cervicocerebral 

Angiography, Carotid Stenting, and Cerebrovascular Intervention”

5 Creager et al., 2004. 
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1. 	 The facility was an FDA approved site that enrolled patients in prior CAS IDE trials, such 
as SAPPHIRE, and ARCHER; 

2. 	 The facility is an FDA approved site that is participating and enrolling patients in ongoing 
CAS IDE trials, such as CREST; 

3. 	 The facility is an FDA approved site for one or more FDA post approval studies; or 
4. 	 The facility has provided a written affidavit to CMS attesting that the facility has met the 

minimum facility standards.  This should be sent to: 

Director, Coverage and Analysis Group 
7500 Security Boulevard, Mailstop C1-09-06 
Baltimore, MD 21244.  

The letter must include the following information:  
Facility's name and complete address;  
Facility's Medicare provider number;  
Point-of-contact for questions with telephone number;  
Mechanism of data collection of CAS procedures; and, 
Signature of a senior facility administrative official.  

A list of certified facilities will be made available and viewable at 
http://www.cms.hhs.gov/coverage/carotid-stent-facilities.asp.   In addition, CMS will publish a 
list of approved facilities in the Federal Register.  A new affidavit is required every two years to 
ensure that facilities maintain high standards. 

All other Medicare policies on PTA of the carotid artery apply.6 

II. Background 

Each year about 700,000 people in the United States experience a new or recurrent stroke.  
About 500,000 of these are first attacks and 200,000 are recurrent attacks.7  The term stroke 
refers to a “group of cerebrovascular disorders in which part of the brain is transiently or 
permanently affected by ischemia or hemorrhage, or in which one or more blood vessels of the 
brain are primarily affected by a pathologic process, or both.”8  There are three main categories 
of strokes: cerebral infarction (greater than 80%), intracerebral hemorrhage, and subarachnoid 
hemorrhage.  Of the cerebral infarctions, “20% to 30% are due to atherothrombosis or 
thromboembolism from the extracranial or intracranial vessels.”9 

Risk factors for stroke include advanced age, male gender, hypertension, history of stroke or TIA 
(transient ischemic attack), atrial fibrillation, valvular heart disease, diabetes mellitus, carotid 

6 Medicare NCD Manual Section 20.7. 

7 American Heart Association, 2004. 

8 Topol, editor, 2002. 

9 Ibid. 


4 



artery stenosis, hypercoagulable conditions, and cigarette smoking.  Hypertension is “the single 
most important risk factor for both ischemic and hemorrhage stroke.”10 

Awareness of stroke warning signs is important since “the inability of patients and bystanders to 
recognize stroke symptoms and to quickly access the emergency medical system are the largest 
barriers to effective acute stroke therapy.”11  Stroke warning signs include: 

• sudden numbness or weakness of the face, arm or leg, especially on one side of the body;  
• sudden confusion, trouble speaking or understanding speech; 
• sudden trouble seeing in one or both eyes; 
• sudden trouble walking, dizziness, loss of balance or coordination; and 
• sudden severe headache with no known cause.12,13 

Prevention of stroke remains important and includes among others, treatment of hypertension 
and diabetes mellitus; smoking cessation; limiting alcohol intake; control of diet and obesity; 
antiplatelet drugs or anticoagulants for atrial fibrillation and appropriate acute myocardial 
infarctions; antiplatelet drugs for symptomatic carotid or vertebrobasilar atherosclerosis; and 
carotid endarterectomy (CEA) for specifically defined populations of patients with symptomatic 
carotid artery stenosis.14,15,16  CEA is a surgical procedure used to prevent stroke in which the 
surgeon removes fatty deposits or ulcerated and stenotic plaques from the carotid arteries, the 
two main arteries in the neck supplying blood to the brain.  Although carotid artery stenosis is 
an important risk factor, it was estimated that “approximately 20% and 45% of strokes in the 
territory of symptomatic and asymptomatic carotid arteries with 70% to 99% stenosis, 
respectively, are unrelated to carotid stenosis.”17  In these patients, optimal medical therapy 
would be most important since CEA does not reduce lacunar and cardio embolic strokes. 

Carotid artery stenting (CAS) is performed with a catheter, usually inserted through the femoral 
artery, and threaded up to the carotid artery beyond the area of narrowing.  A distal embolic 
protection device or filter is usually placed first to catch emboli or debris that may dislodge 
during the procedure. A self-expandable or balloon-expandable, metal mesh stent is then placed 
to widen the stenosis and the protection device is removed. 

III. History of Medicare Coverage 

On June 18, 2004, CMS began a national coverage determination process for carotid artery 
stenting (CAS) with distal embolic protection for patients at high risk for CEA. Previously, 
Medicare covered PTA (percutaneous transluminal angioplasty) of the carotid artery concurrent 
with stent placement in accordance with the Food and Drug Administration (FDA) approved 

10 Ibid. 

11 Schnieder et al., 2003. 

12 http://www.americanheart.org/presenter.jhtml?identifier=4742

13 Schnieder et al., 2003. 

14 O’Rourke et al., 2004. 

15 Gubitz and Sandercock, 2000. 

16 Barnett et al., 1999. 

17 Barnett et al., 2000. 
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protocols governing Category B Investigational Device Exemption (IDE) clinical trials and in 
FDA required post approval studies. Effective July 1, 2001, PTA of the carotid artery, when 
provided solely for the purpose of carotid artery dilation concurrent with carotid stent placement, 
is considered to be a reasonable and necessary service only when provided in the context of such 
a clinical trial, and therefore is considered a covered service for the purposes of these trials.  
Effective October 12, 2004, Medicare covered PTA of the carotid artery concurrent with the 
placement of an FDA-approved carotid stent for an FDA-approved indication when furnished in 
accordance with FDA-approved protocols governing post-approval studies.18 

Reconsideration 
Cordis requested that CMS reconsider our position on carotid stenting and that we modify 
current language in the PTA coverage decision to allow for coverage of carotid stenting outside 
of Category B IDE trials. A timeline of the background and recent developments and activities is 
listed below. 

Discussion of Related CIMs 
Medicare's NCD for PTA concurrent with carotid stenting can be found in CIM 50-32 (NCD 
Manual 20.7). Medicare’s NCD for PTA concurrent with carotid stenting in FDA Post Approval 
Studies can also be found at CIM 50-32 (NCD Manual 20.7) 

Benefit Category Determination 
For an item or service to be covered by the Medicare program, it must meet one of the statutorily 
defined benefit categories outlined in the Social Security Act.  PTA concurrent with carotid stent 
placement falls under the benefit category set forth in section §1861(b)(3) (inpatient hospital 
services), part A benefit under §1812(a)(1) and §1861(s)(1) (physician services), a part B benefit. 

IV. Timeline of Recent Activities   

January 6, 2004 	 Cordis, a subdivision of Johnson & Johnson, submitted a letter requesting 
that CMS consider expanding coverage for carotid stents. 

February 3, 2004 	 CMS received a letter of support for the potential expansion of coverage 
for carotid stents signed by various medical, surgical, and radiological 
specialty societies.   

March 19, 2004 	 On this date a meeting was held at CMS with Medtronic to discuss the 
MAVERIC II trial and their carotid stenting technologies. 

April 22, 2004 	 CMS met with Guidant Corporation to discuss the ARCHER 12- month 
data and their carotid stenting technologies. 

May 12, 2004 	 A meeting was held with Cordis to go over physician training and 
credentialing programs, as well as facility experience.  

18 Medicare NCD Manual Section 20.7. 
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May 27, 2004 A meeting was held with Guidant to go over a proposed physician training 
program and facility experience requirements.  

June 18, 2004 CMS opened the NCD process based on Cordis’ request. Tracking sheet 
posted. Public comment period began.                                    

July 1, 2004 CMS met with the Society of Interventional Radiology to go over 
appropriate patient selection criteria, credentialing and training.   

July 12, 2004 A meeting was held with the Society for Vascular Medicine and Biology 
and the Society for Cardiovascular Angiography and Interventions to go 
over appropriate patient selection criteria, credentialing and training.  

July 18, 2004 The Carotid Stenting NCA tracking sheet public comment period ended. 
We received 140 pages of public comments which are posted on the 
tracking sheet at 
http://www.cms.hhs.gov/mcd/viewtrackingsheet.asp?id=128 

July 21, 2004 A meeting was held with the American Society of  Interventional 
Therapeutic Neuroradiology to go over appropriate patient selection 
criteria, credentialing and training. 

August 10, 2004 CMS met with Abbott Laboratories to go over new clinical data for their 
new carotid stenting system.  

August 17, 2004 A town hall meeting was held at CMS central office in Baltimore to 
discuss training for physicians and hospital staff for carotid stent 
placement. Attendees included members from medical device industry, 
FDA and various physician professional societies. 

September 1, 2004 CMS posted its draft Decision Memorandum on Carotid Artery Stenting in 
Post Approval Studies, announcing expanded coverage in these trials.  

September 9, 2004 CMS met with Boston Scientific to go over their proposed physician 
training programs. 

October 12, 2004 CMS posted the final Decision Memorandum on Carotid Artery Stenting 
in Post Approval Studies along with public comments.  

December 17, 2004  CMS posted the proposed Decision Memorandum on Carotid Artery 
Stenting and opened the initial 30 day comment period.  

February 4, 2005 CMS announced that it is still interested in comments on the   
implementation and sustainability of a national evaluation process to 
ensure quality care and patient safety. 
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V. FDA Status 

FDA Section 

On April 21, 2004, an FDA Advisory Panel met to review Cordis' carotid stent PMA submission 
and in a 6-5 decision voted to recommend approval.19 During that meeting several public 
commenters raised concerns over the use of carotid stenting in asymptomatic individuals, and 
even suggested that the labeled indication for the devices should not include asymptomatic 
patients, due to minimal evidence on the degree of benefit of the procedure for those patients.  
During the panel’s deliberations, the appropriateness of using the device in the asymptomatic 
patient population continued to raise concerns. The panel members that voted against 
recommending approval consistently cited the lack of compelling evidence demonstrating benefit 
for carotid stenting in asymptomatic patients. 

On August 31, 2004, FDA granted Guidant Corporation clearance to market their ACCULINK™ 
Carotid Stenting System under a PMA for the indicated treatment of patients at high risk for 
adverse events from carotid endarterectomy who require carotid revascularization and meet the 
criteria outlined below. 

1. 	 Patients with neurological symptoms and > 50% stenosis of the common or 

internal carotid artery by ultrasound or angiogram OR patients without 

neurological symptoms and > 80% stenosis of the common or internal carotid 

artery by ultrasound or angiogram, AND 


2. 	 Patients must have a reference vessel diameter within the range of 4.0 mm and 9.0 

mm at the target lesion. 


Currently, Guidant is the only manufacturer with FDA approval under a PMA (post market 
approval) to market their carotid stent system, although it will be possible for other companies to 
receive clearance for their carotid stenting devices under a PMA as well. FDA has not approved 
carotid artery stenting systems for use in low to moderate risk patients. Use of these devices for 
that indication would represent off-label use.20 

Both CMS and the FDA review scientific evidence, and may review the same evidence, to make 
purchasing and regulatory decisions. However, CMS and its contractors make coverage 
determinations and the FDA conducts premarket review of products under different statutory 
standards and different delegated authority (67 FR 66755, November 1, 2002). Whereas the FDA 
must determine that a product is safe and effective as a condition of approval, CMS must 
determine that the product is reasonable and necessary as a condition of coverage under section 
1862(a)(1)(A) of the Act. CMS adopts FDA determinations of safety and effectiveness, and 
CMS evaluates whether or not the product is reasonable and necessary for the Medicare 
population. Although an FDA-regulated product must receive FDA approval or clearance (unless 
exempt from the FDA premarket review process) for at least one indication to be eligible for 

19 FDA is not bound by this Advisory Panel’s recommendations. 

20Letter dated August 30, 2004 from Center for Devices and Radiological Health of the Food and Drug

Administration (FDA) to Guidant Corporation http://www.fda.gov/cdrh/pdf4/P040012a.pdf
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Medicare coverage, except for Category B devices under an IDE clinical trial (see 60 FR 48417, 
September 19, 1995), FDA approval/clearance alone does not generally entitle that device to 
coverage.21 Amongst other things, CMS evaluates whether or not the intervention improves net 
health outcomes in the Medicare population at least as well as established treatments. Thus, FDA 
PMA approval alone is not sufficient for making a determination concerning Medicare coverage. 

The same applies to FDA Premarket notification (510(k)) clearance. As we stated in 66 FR 
58788, 58797 (November 23, 2001), "[t]he criteria the FDA uses in making determinations 
related to substantial equivalency under section 510(k) of the Food, Drug, and Cosmetic Act is 
significantly different from the scientific evidence considered in making a determination that a 
device is "reasonable and necessary" by Medicare. FDA does not necessarily require clinical data 
or outcomes studies for a determination of substantial equivalency for clearance of a device 
under section 510(k) of the Food, Drug, and Cosmetic Act. Medicare NCDs consider medical 
benefit and clinical utility of an item or service in determining whether the item or service is 
considered reasonable and necessary under the Medicare program. Thus, a Premarket 
notification cleared under section 510(k) of FDA is not sufficient for determination of Medicare 
coverage." 

In Section VII of this decision memorandum, CMS further discusses the application of these 
differences in the analysis of the evidence. 

VI. General Methodological Principles 

When developing NCDs, CMS evaluates relevant clinical evidence to determine whether or not 
the evidence is of sufficient quality to support a finding that an item or service is reasonable and 
necessary for the diagnosis or treatment of illness or injury or to improve the functioning of a 
malformed body member.  The overall objective for the critical appraisal of the evidence is to 
determine to what degree we are confident that: 1) the specific assessment questions can be 
answered conclusively and 2) the intervention will improve net health outcomes for patients. A 
detailed account of the methodological principles of study design the agency staff utilizes to 
assess the relevant literature on a therapeutic or diagnostic item or service for specific conditions 
can be found in Appendix III.22 

VII. Evidence 

A. Introduction 

There have been several reported studies on CAS.  These trials have predominantly used 
mortality, stroke, and myocardial infarction as primary outcomes.  Since CAS is an invasive 
procedure, peri-procedural mortality and morbidity are important as well as long-term measures 
of these outcomes.  In addition, the patients studied in the clinical trials can generally be 
classified by the presence or absence of symptoms from their carotid artery stenosis.  It is 
important to consider these two subpopulations separately since they have differing risks of 
stroke and benefits of intervention. Since all trials have compared CAS to CEA, a basic review 

  Federal Register Vol 68, No.187, September 26, 2003 p55,636. 
22 Deek, 2001. 
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of CEA trials and evidence is needed to establish the fundamental benefits of carotid 
interventions. 

B. 	Discussion of evidence reviewed 

1. Questions 

The development of an assessment in support of Medicare coverage decisions is based on the 
same general question for almost all requests: “Is the evidence sufficient to conclude that the 
application of the technology under study will improve net health outcomes for Medicare 
patients?”   

The formulation of specific questions for the assessment recognizes that the effect of an 
intervention can depend substantially on how it is delivered, to whom it is applied, the 
alternatives with which it is being compared and the delivery setting.  In this reconsideration, 
CMS sought to address the following questions: 

•	 Is the evidence sufficient to conclude that carotid artery stenting improves health 
outcomes for patients with symptomatic carotid artery stenosis and who are at high risk 
for CEA? 

a.	 What degree of stenosis should be treated? 
•	 Is the evidence sufficient to conclude that carotid artery stenting improves health 

outcomes for patients with asymptomatic carotid artery stenosis > 80% and who are at 
high risk for CEA? 

2. External technology assessments 

In February 2005, after the close of the public comment period, the Blue Cross Blue Shield 
Association Technology Evaluation Center (TEC) published an evidence-based technology 
assessment on carotid artery stenting with distal embolic protection (DEP).23 

Pertinent Excerpts from the Executive Summary: 

“Based on the available evidence, the Blue Cross and Blue Shield Medical Advisory 
Panel made the following judgments about whether carotid artery angioplasty and 
stenting with or without distal embolic protection meets the Blue Cross and Blue Shield 
Association Technology Evaluation Center (TEC) criteria to reduce stroke risk from 
symptomatic or asymptomatic carotid stenosis.” 

1. The technology must have final approval from the appropriate governmental 
regulatory bodies. 

“CAS with or without DEP is a procedure and thus does not require U.S. Food and Drug 
Administration (FDA) approval. However, the devices used for CAS and for DEP require 
FDA approval. As of this writing, one manufacturer’s stents (ACCULINK™ and RX 

23 BlueCross BlueShield Association, 2005 at http://www.bcbs.com/tec/Vol19/19_15.pdf. 
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ACCULINK™; Guidant Corp.) and cerebral protection filters (ACCUNET™ and RX 
ACCUNET™; Guidant Corp.) are FDA approved and indicated specifically for use in 
carotid arteries. The Guidant devices were approved on August 30, 2004, based on 
uncontrolled, single-arm trials and comparison to historical controls. The approved stents 
and filters differ in the deployment method used once they reach the target lesion, with 
the RX devices designed for more rapid stent and filter expansion. 

The FDA has mandated postmarketing studies for these devices, including longer follow-
up for patients already reported to the FDA and additional registry studies primarily to 
compare outcomes as a function of clinician training and facility experience. The Guidant 
devices are indicated for combined use of a stent and DEP device to reduce stroke risk in 
patients at high risk for perisurgical complications from CEA and who are symptomatic 
with ≥50% stenosis or asymptomatic with ≥80% stenosis. Criteria to define those at high 
risk for CEA are specified in Guidant’s Information for Prescribers. CAS with these 
devices for patients outside these indications is an unlabeled use. 

The Cordis Corporation received an “approvable” letter from the FDA for its stent and 
DEP device (Precise™ stent and AngioGuard™ embolic protection device) after an FDA 
Advisory Panel voted 6-5 in favor of recommending approval at an April 21, 2004, 
meeting. However, the FDA has not granted final approval for these devices as of this 
writing. Apparently, the FDA will also require continued follow-up and additional 
postmarketing studies for the Cordis devices, similar to those mandated for the Guidant 
devices. 

Pivotal trials of several other manufacturers’ stents and DEP devices are complete or 
nearly so, but have not been reviewed by the FDA as of this writing. Among these are: 

■ ev3 Inc.’s Protege® Tapered Stent and SpideRX™ protection device, which have been 
approved in Europe; a manufacturer’s press release estimates the U.S. pivotal trial should 
be completed in the third quarter of 2004 and an application for FDA approval will be 
submitted subsequently. 
■ Medtronic Inc.’s Exponent™ carotid stent and Interceptor® PLUS carotid filter 
system, which also are approved in Europe; pivotal trial data were presented at the 
Transcatheter Cardiovascular Therapeutics (TCT) meeting in Washington, DC on 
September 29, 2004, but it is uncertain when an application for approval will be 
submitted to FDA. 
■ The NexStent™ (EndoTex Interventional Systems), used in conjunction with Boston 
Scientific’s FilterWire EX™ or EZ™ Embolic Protection Systems; 30-day results with 
these devices were also reported at the TCT meeting on September 29th, but information 
is as-yet unavailable on longer-term outcomes and on anticipated date(s) for submitting 
an application to FDA for NexStent approval. The Boston Scientific DEP devices were 
cleared for marketing in the U.S., but indicated for use in saphenous vein grafts.” 

2. The scientific evidence must permit conclusions concerning the effect of the 
technology on health outcomes. 
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“The only trial reported thus far that directly compares outcomes of CEA plus MM 
versus outcomes of CAS with DEP plus MM (Stenting and Angioplasty with Protection 
in Patients at High Risk for Endarterectomy; SAPPHIRE) included no patients with 
symptomatic (Indication 1) or asymptomatic (Indication 2) carotid stenosis at average 
risk for perisurgical complications from CEA. Because it included so few patients with 
symptomatic stenosis at high risk for perisurgical complications from CEA (Indication 3; 
n=96), reported differences in 30-day and 1-year outcomes between arms had wide 
confidence intervals and were not statistically significant. For those with asymptomatic 
stenosis at high risk for perisurgical complications from CEA (Indication 4), differences 
in 30-day outcomes also had wide confidence intervals and were not statistically 
significant. Although differences in 1-year outcomes for this last indication favored CAS 
with DEP and were statistically significant, the adequacy of 1 year follow-up duration is 
questionable, since durability of benefits from CAS with DEP is unknown and since the 
time to benefit relative to medical management is long when surgical risks are high. 

The need for adequate follow-up is underscored by data in the FDA Reviewers’ Memo on 
a subset of SAPPHIRE patients followed for 2 years after treatment showing more 
frequent restenosis among those randomized to CAS + DEP (38.7%) than among those 
randomized to CEA (26.6%). Also, early study closure with insufficient patients 
compromised the statistical test for non-inferiority of treatments. Variance in differential 
complication rates for the two treatments across sites may have influenced results, since 5 
of 34 sites contributed 64% of randomized patients and data were unavailable for 
comparison. Additionally, direct comparative evidence is lacking for optimal medical 
management alone as an alternative to adding CAS with DEP or CEA for high surgical 
risk patients. Thus, available evidence does not permit conclusions on outcomes of CAS 
with DEP for any indication considered in this Assessment.” 

3. The technology must improve the net health outcome. 

“Whether CAS with DEP improves net health outcome cannot be determined since 
available evidence is insufficient to permit conclusions.” 

4. The technology must be as beneficial as any established alternatives. 

“Whether CAS with DEP is as beneficial as either CEA or optimal medical management 
for high surgical risk patients cannot be determined since available evidence is 
insufficient to permit conclusions.” 

5. The improvement must be attainable outside the investigational settings. 

“Whether CAS with DEP improves health outcomes has not yet been demonstrated in the 
investigational setting. Based on the above, use of carotid artery angioplasty and stenting 
with or without distal embolic protection of the cerebral circulation for patients with 
carotid artery stenosis does not meet the TEC criteria.”24 

24 Ibid. 
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3. Internal technology assessments 

As noted in our proposed decision memorandum, CMS conducted its own technology 
assessment. Medline was iteratively searched from 1992 using the following keywords: carotid 
artery stenting. Studies on animal subjects and reports in languages other than English were 
excluded. 

Five original randomized clinical trials, 10 other studies, presentations, and review articles were 
considered.  Summaries of the major trials on CEA have also been included. 

A. Carotid Artery Stenting 

i. Randomized Trials 

In terms of study design, the randomized trial or experiment offers the best design for controlling 
the influence of confounding variables and the strongest evidence for inference, assuming it has 
been conducted properly. For CAS, there were 5 published trials that compared CAS to CEA.  

Alberts MJ. Results of a multicenter prospective randomized trial of carotid artery stenting vs. 
carotid endarterectomy. Stroke 2001;32:325-d.25 

In 2001, Alberts reported the results of a randomized trial of 219 patients with symptomatic CAS 
of 60-99% by cerebral angiogram.  The primary outcome was ipsilateral stroke, procedure-
related death, or vascular death within 1 year.  Patients were randomly assigned to CAS (n= 107) 
or CEA (n= 112). Patients in the stent group were treated with the WALLSTENT 
endoprosthesis, aspirin (325 mg bid) and ticlopidine (250 mg bid) for 4 weeks.  The primary end­
point rate at approximately one year was 12.1% in the stent group and 3.6% in the CEA group (p 
= 0.022). The study did not find that CAS was equivalent to CEA and was terminated early due 
to lack of efficacy in the CAS group.  The author noted that “this study did not find that carotid 
stenting was equivalent to CEA in patients with symptomatic CAS (carotid artery stenosis).”26 

Brooks WH, McClure RR, Jones MR, et al. Carotid angioplasty and stenting versus carotid 
endarterectomy for treatment of asymptomatic carotid stenosis: A randomized trial in a 
community hospital. Neurosurgery 2004;54:318-325. 

In 2004, Brooks and colleagues reported the results of a randomized clinical trial designed to 
compare carotid angioplasty and stenting to CEA for the treatment of asymptomatic carotid 
artery stenosis. The primary outcome was not specified.  Inclusion criteria included 
asymptomatic internal carotid stenosis > 80% as determined by NASCET criteria, life 
expectancy of 5 years and ability to sign an informed consent.  Exclusion criteria included any 
symptom of cerebrovascular ischemia, cardiac arrhythmia, and history of bleeding diathesis or 
coagulopathy. 

25 Albert, 2001. 
26 Albert, 2001. 
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A total of 85 patients were enrolled. Of these, 44 patients were randomly assigned to CAS and 
42 to CEA. All patients received 325 milligrams (mg) of aspirin and 75 mg of clopidogrel.  
Mean age was approximately 67 years in the CAS group and 70 years in the CEA group.  
Proportions of males and females were not reported.  The follow-up period was 48 months. 

The investigators reported that “patency of the reconstructed artery remained satisfactory 
regardless of the technique as determined by sequential ultrasound.”27  No deaths occurred. No 
cerebral ischemia was reported.  The investigators concluded that “CAS and CEA may be 
equally effective and safe in treating individuals with asymptomatic carotid stenosis.”28 

In this study, there was a small sample size.  The trial was conducted at one hospital.  There was 
no medical therapy or control group.  Distal embolic protection devices were not used. 

Brooks WH, McClure RR, Jones MR, et al. Carotid angioplasty and stenting versus carotid 
endarterectomy: randomized trial in a community hospital. J Am Coll Cardiol 2001; 38:1589-
1595. 

In 2001, Brooks and colleagues reported the results of a randomized clinical trial to compare 
carotid angioplasty and stenting to CEA for the treatment of symptomatic carotid artery stenosis.  
The primary outcome was not specified.  Inclusion criteria included the following: events 
confined to the carotid circulation within 3 months of evaluation; > 70% stenosis of the 
ipsilateral carotid bifurcation as determined by NASCET criteria; and anticipated life expectancy 
of five years. Exclusion criteria included NIH stroke scale of > 4, cardiac arrhythmia, and 
patients with symptoms of vertebral-basilar insufficiency or intracranial occlusive disease shown 
by cerebral angiography. 

A total of 104 patients were enrolled.  Of these, 53 patients were randomly assigned to CAS and 
51 to CEA. All patients received 325 mg of aspirin and 75 mg of clopidogrel.  Mean age was 
approximately 66 years in the CAS group and 70 years in the CEA group.  Proportions of males 
and females were not reported.  Average follow-up time was not reported. 

The investigators reported that “patency of the reconstructed artery remained satisfactory 
regardless of the technique as determined by sequential ultrasound.”29  No deaths and 1 transient 
ischemic attack (TIA) occurred in the CAS group.  One death and no TIA occurred in the CEA 
group. No strokes occurred in either group. The investigators concluded that “carotid stenting is 
equivalent to CEA in reducing carotid stenosis without increased risk for major complications of 
death/stroke.”30 

In this study, there was a small sample size.  The trial was conducted at one hospital.  There was 
no medical therapy or control group.  Distal embolic protection devices were not used. 

27 Brooks et al., 2004. 

28 Ibid. 

29 Brooks et al., 2001. 

30 Ibid. 
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CAVATAS Investigators. Endovascular versus surgical treatment in patients with carotid 
stenosis in the Carotid and Vertebral Artery Transluminal Angioplasty Study (CAVATAS): a 
randomized trial. Lancet 2001;357:1729-1737. 

CAVATAS was a prospective, randomized clinical trial designed to test the hypothesis that 
endovascular treatment (balloon dilation or use of a stent) of carotid stenosis would have the 
same major complication rates and less minor morbidity than CEA.  The primary outcome was 
death or any stroke. Inclusion criteria included stenosis of the common carotid artery, carotid 
bifurcation, or internal carotid artery that investigators believed needed treatment and was 
suitable for both carotid endarterectomy and endovascular treatment.  Investigators used their 
own protocol to determine the need for treatment.  Exclusion criteria included medical or 
surgical risk factors such as recent myocardial infarction, poorly controlled hypertension or 
diabetes mellitus, renal disease, respiratory failure, inaccessible carotid stenosis, or severe 
cervical spondylosis. 

A total of 505 patients were enrolled.  Of these, 251 patients were randomly assigned to 
endovascular treatment and 253 to surgical treatment.  One patient was excluded due to carotid 
occlusion. Mean age was 67 years.  Men comprised about 70% of the study population.  About 
97% of the patients had cerebrovascular symptoms within 6 months before randomization.  An 
independent neurologist evaluated patients.  Stents suitable for use in the carotid arteries were 
developed during the course of the study and used in 55 patients. 

There were 25 events (7 deaths and 18 strokes; 10% event rate) in the endovascular group 
compared to 25 events (4 deaths and 21 strokes; 10% event rate) in the surgical group within 30 
days. The investigators concluded that “endovascular treatment had similar major risks and 
effectiveness at prevention of stroke during 3 years compared with carotid surgery.”31 

In this study, there was no medical therapy or control group.  There was no uniform protocol for 
inclusion. Stents were used in 55 patients.  All patients received antiplatelet therapy.  Distal 
embolic protection devices were not used. 

Yadav JS, Wholey MH, Kuntz KE, et al. Protected carotid-artery stenting versus endarterectomy 
in high-risk patients. N Engl J Med 2004;351:1493-1501. 

The Stenting and Angioplasty with Protection in Patients at High Risk for Endarterectomy 
(SAPPHIRE) trial was a prospective, randomized trial designed to test the hypothesis that CAS 
was not inferior to CEA. The primary outcome was cumulative incidence of death, stroke, or 
myocardial infarction within 30 days after the procedure or death or ipsilateral stroke between 31 
days and 1 year. The trial was designed as a non-inferiority trial. 

Inclusion criteria included symptomatic carotid artery stenosis and greater than 50% occlusion of 
one or more of the carotid arteries, as measured by angiography or ultrasound.  Neurologic 
symptoms were assessed by a neurologist.  Patients with no symptoms were also included if they 
had carotid artery stenosis greater than 80% of the luminal diameter.  Increased risk was defined 
as having at least one of the following: clinically significant cardiac disease (congestive heart 

31 CAVATAS, 2001. 
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failure, abnormal stress test, or need for open-heart surgery), severe pulmonary disease, 
contralateral carotid occlusion, contralateral laryngeal nerve palsy, previous radical neck surgery 
or radiation therapy to the neck, recurrent stenosis after endarterectomy, or age > 80 years.   

Exclusion criteria included ischemic stroke within previous 48 hours, presence of intraluminal 
thrombus, total occlusion of target vessel, vascular disease precluding use of catheter-based 
techniques, intracranial aneurysm >9 mm in diameter, need for more than 2 stents, history of 
bleeding disorder, percutaneous or surgical intervention planned within next 30 days, life 
expectancy < 1 year, and ostial lesion of common carotid artery or brachiocephalic artery. 

A total of 747 patients were enrolled in the trial.  Of these, 334 patients were randomly assigned 
to either carotid artery stenting with embolic protection (n= 167) or carotid endarterectomy (n= 
167). Patients who received CAS were also treated with 75 mg of clopidogrel per day for 2-4 
weeks. Mean age was 73 years. About 20% of patients were > 80 years.  Men comprised 67% 
of the study population. Approximately 30% of patients in the CAS group had symptomatic 
stenosis. Approximately 28% of patients in the CEA group had symptomatic stenosis.  Degree 
of stenosis was not reported. 

The primary endpoint occurred in 20 patients (12.2%) in the stenting group compared to 32 
patients (20.1%) in the endarterectomy group (p= 0.004 for noninferiority).  The investigators 
reported that “among patients with severe carotid-artery stenosis and coexisting conditions, 
carotid stenting with the use of an emboli-protection device is not inferior to carotid 
endarterectomy.”32 

In this trial, there was 1:1 randomization to the treatment groups.  A large proportion (55%) of 
the patients who were enrolled in the study were not randomly assigned to treatment.  There was 
no medical therapy or control group.  Since only patients who underwent CAS received 
clopidogrel therapy, it is a potential confounder and should be considered a co-treatment.  
Average follow-up time was not reported.  Symptoms of carotid artery stenosis were not 
specifically reported. The trial was ended early due to decreased enrollment. 

ii. Ongoing Trials on CAS 

Several trials comparing CAS to CEA are ongoing and summarized below: 

CREST - Carotid Revascularization Endarterectomy versus Stent Trial33 

Study Design: Prospective, randomized, clinical trial on lower risk patients.  
Inclusion Criteria: Patients who have experienced a TIA, amaurosis fugax (AF), or non-
disabling stroke within the past 180 days, and who have an ipsilateral carotid stenosis > 50% by 
angiography or 70% by ultrasound will be eligible.  
Exclusion Criteria: Patients who have comorbid conditions that interfere with the evaluation of 
endpoints, that are known to interfere with the completion of CEA or CAS, or that affect the 
likelihood of survival for the 4-year study period, will be excluded.  

32 Yadav et al., 2004. 
33 http://www.strokecenter.org/trials/TrialDetail.asp?ref=80 

16 



Patient Involvement: Eligible patients will be randomized to undergo either CAS or CEA. All 
will receive aspirin, antiplatelet therapy, treatment for hypertension, and management of other 
stroke risk factors. Follow-up will last four years. 
Primary Outcome: Death, stroke, or myocardial infarction at 30 days postoperatively; ipsilateral 
stroke at 60 days post-operatively. 

EVA-3S Endarterectomy Versus Angioplasty in patients with Severe Symptomatic carotid 
Stenosis34 

Study Design: Prospective Randomized Open Blinded End-point (PROBE) Study.  
Inclusion Criteria: Patients presenting within 4 months of ischemic cerebral or retinal stroke will 
be eligible. 
Patient Involvement: Eligible patients will be randomized to undergo either carotid 
endarterectomy or angioplasty with stenting. Angioplasty patients will receive either ticlopidine 
or clopidogrel for 1 month after the procedure. Patients in both groups will receive follow-up 
visits at 1 month, 6 months, and every 6 months thereafter for 2 - 4 years. Duplex scans will be 
performed at the time of the procedure, and every 6 months for the duration of the study. Patients 
in the angioplasty group will undergo blood draws at 15 days and 1 month, and a simple cervical 
radiogram at 2 years after the procedure. 
Primary Outcome: All mortality and all recurrence of stroke within 30 days, all ipsilateral stroke 
within 2 - 4 years. 

ICSS (CAVATAS-2) - International Carotid Stenting Study35 

Study Design: Open, prospective, randomized, multicenter trial.  
Inclusion Criteria: Patients older than 40 years with symptomatic severe (≥ 70%), whose carotid 
stenoses are suitable for primary stenting and surgical endarterectomy, who are able to begin 
treatment as soon as possible after randomization, and who have no indication or 
contraindication to either treatment will be eligible. 
Exclusion Criteria: Patients who have had a major stroke with minimal recovery of function in 
the territory of the artery in question, who are unsuitable for stenting due to tortuous anatomy 
proximal or distal to the stenosis, the presence of a visible thrombus, proximal carotid artery 
stenotic disease, pseudo-occlusion, high stenosis, or rigid neck, who are medically unfit for 
surgery, or who have a life expectancy < 2 years will be excluded. 
Primary Outcome: Incidence of mortality and debilitating (modified Rankin score (MRS) < 3 for 
30 days after onset) stroke. 

SPACE - Stent-protected Percutaneous Angioplasty of the Carotid vs. Endarterectomy36 

Study Design: Prospective, randomized, independently-controlled, multicenter trial. 

Inclusion Criteria: Patients with severe carotid stenosis (≥70% by Duplex sonography, ≥ 50% by 

NASCET criteria, or ≥ 70% by ECST criteria ) who have experienced amaurosis fugax, TIA, 

prolonged reversible ischemic neurological deficit (PRIND), or other mild stroke within 180 


34 http://www.strokecenter.org/trials/TrialDetail.asp?ref=468 
35 http://www.strokecenter.org/trials/TrialDetail.asp?ref=86 
36 http://www.strokecenter.org/trials/TrialDetail.asp?ref=214 
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days of randomization, amaurosis fugax, or non-disabling stroke (mod. Rankin ≤ 3) occurring 
within 180 days will be eligible. 
Exclusion Criteria: Pregnant females, and persons with a history of intracranial bleeding within 
90 days of randomization, who have a confirmed arteriovenous malformation or aneurysm, who 
have a serious comorbid illness limiting life expectancy < 2 years, who have an uncontrolled 
coagulopathy, who have any contraindication for heparin, ASA, clopidogrel, or contrast media, 
who have stenosis or dissection of the common and/or internal carotid arteries, who have 
stenosis following surgical or endovascular pretreatment, whose stenoses result from radiation 
therapy, fibromuscular dysplasia, or endovascular thrombosis, who have tandem stenoses (if the 
distal stenosis is the more severe), who have other planned surgical interventions, or who have 
any comorbid condition that, in the opinion of the investigator, would interfere with the study, 
will be excluded. 
Primary Outcome: 30-day incidence of ipsilateral cerebrovascular events (cerebral infarction 
and/or hemorrhage with symptoms lasting for more than 24 hours); 30-day mortality. 

iii. Other Published or Presented Studies on CAS 

The following case series, cohort or registry type studies may provide supporting evidence but, 
given the lack of a comparison or control group and other weaknesses inherent to the design of 
these types of studies, definite inferences cannot usually be made. 

ACCULINK for Revascularization of Carotids in High-Risk Patients (ARCHER) 1, 2, 3.37 

The ARCHER studies were prospective registries designed to evaluate CAS in patients who are 
at high risk for CEA.  Inclusion criteria included symptomatic carotid stenosis ≥ 50% or 
asymptomatic stenosis ≥ 80%. Patients had to have at least one risk factor, such as uncontrolled 
diabetes, LVEF < 30%, or previous radical neck surgery.  The primary outcomes for ARCHER 1 
and 2 were the composite of death, stroke and MI at 30 days plus ipsilateral stroke from 31 days 
to 1 year. In ARCHER 3, the primary outcome was the composite of death, stroke and MI at 30 
days to confirm the outcomes of ARCHER 2 using rapid-exchange equipment. 

In ARCHER 1, 158 patients were included and received CAS without distal protection.  In 
ARCHER 2, 278 patients were included and received CAS with distal protection.  In ARCHER 
3, 145 patients were included. 

At 30 days, the composite of death, stroke, and MI was 7.6%, 8.6%, and 8.3% for ARCHER 1, 2, 
and 3, respectively. Adding ipsilateral stroke from 31 days to 1 year, the composite was 8.3% 
and 10.2% for ARCHER 1 and 2, respectively. 

Boston Scientific EPI: A Carotid Stenting Trial for High-Risk Surgical Patients (BEACH).38 

BEACH was a prospective registry designed to evaluate the outcomes of patients with carotid 
artery stenosis at high-risk for CEA. The primary endpoint was the composite of 30 day MI, 
death and stroke; and ipsilateral stroke and death from day 31 to 1 year.  Inclusion criteria 

37 Gray, ACC meeting 2004. 

38 White et al. submission to CMS, 2004 
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included symptomatic stenosis ≥ 50% and asymptomatic stenosis ≥ 80% by angiography. 
Exclusion criteria included recent stroke, cardiac emboli, and total occlusion of ipsilateral artery.   

A total of 480 patients were studied.  Mean age was 71 years.  Men comprised 65% of the study 
population. At 30 days, there was a 5.4% rate for the composite endpoint of stroke, MI and 
death. The study is ongoing. 

Carotid Artery Revascularization Using the Boston Scientific FilterWire EX/EZ and the EndoTex 
NexStent (CABERNET).39 

The CABERNET study was a prospective registry designed to evaluate the outcome of patients 
who are at high risk for CEA that were treated with CAS.  The primary outcome was the 30 day 
composite of mortality, stroke and MI.  Inclusion criteria included symptomatic stenosis  ≥ 50% 
or asymptomatic stenosis ≥ 80% by ultrasound or ≥ 60% by angiogram. 

A total of 443 patients were included in the registry.  At 30 days, the composite endpoint of 
mortality, stroke and MI was 3.8%. 

CARESS Steering Committee. Carotid Revascularization using Endarterectomy or Stenting 
40Systems (CARESS): Phase I clinical trial. J Endovasc Ther 2003;10:1021-1030. 

CARESS (Phase I) was a prospective, nonrandomized trial designed as “an equivalence cohort 
study to determine whether the stroke/death rate following carotid stenting with cerebral 
protection was comparable to CEA, the standard of care for patients with symptomatic and 
asymptomatic carotid stenosis.”41  Another objective was to obtain an estimate of the 30-day 
primary endpoint (death and/or stroke from any cause).  The presence or absence of stroke was 
determined by neurologic examinations by an independent neurologist.  Patients with 
symptomatic stenosis ≥ 50% and asymptomatic stenosis ≥ 75% were included. 

A total of 439 patients were enrolled.  Of these, 397 were treated: 254 with CEA and 143 with 
carotid stenting systems (CSS).  Mean age was 71 years.  Men comprised about 62% of the study 
population. The committee reported that “there was no significant difference in the 30-day 
combined all-cause mortality and stroke rate by Kaplan-Meier estimate between CEA (2%) and 
CSS (2%).”42 

Cordis Smart Self-Expandable Stent in Carotid Artery Disease (CASCADE).43 

The CASCADE study was a prospective registry of 121 patients.  Inclusion criteria included 
stenosis between the origin of the common carotid artery and extracranial segment of the internal 
carotid artery and either symptomatic stenosis > 70% or asymptomatic stenosis > 85% by 
ultrasound or angiography. The primary outcome was ipsilateral stroke or procedural related 

39 Hopkins, TCT meeting 2004. 

40 CARESS, 2003. 

41 Ibid. 

42 Ibid. 

43 Ouriel, Presentation FDA panel meeting, 2004. 
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death within 30 days of stent implantation.  Overall 7.4% of the study population had an 
ipsilateral stroke. There were no deaths at 30 days.  For patients who had CAS with embolic 
protection, 3.2% had an ipsilateral stroke compared to 8.9% for patients without embolic 
protection. 

Cremonesi A, Manetti R, Setacci F, Setacci C, Castriota F. Protected carotid stenting: clinical 
advantages and complications of embolic protection devices in 442 consecutive patients. Stroke 
2003;34:1936-1943. 

In 2003, the investigators reported the results of a study to evaluate in-hospital and 30-day 
adverse events for patients undergoing CAS with embolic protection.  A total of 442 consecutive 
patients with symptomatic carotid artery stenosis > 75% were treated.  The authors stated: “The 
percutaneous procedure was successful in 440 of 442 patients (99.5%). No periprocedural death 
occurred with any embolic protection device. All in-hospital stroke/death and 30-day ipsilateral 
stroke/death rate was 1.1%. The overall complication rate was 3.4%. Major adverse events 
included 1 major stroke (0.2%), 4 intracranial hemorrhages (0.9%), 1 carotid artery wall 
fissuration (0.2%), and 1 diffuse cardioembolism (0.2%).”44 

Medtronic AVE Self-Expanding Carotid Stent System in the Treatment of Carotid Stenosis II 
(MAVERIC II).45 

The MAVERIC II study was a prospective registry designed to evaluate the safety and efficacy 
of CAS for patients at high risk for CEA. The primary outcome was a composite of death, 
ipsilateral stroke and MI at 1 year. The secondary outcome was a composite of death, ipsilateral 
stroke and MI at 30 days. A total of 339 patients were included in the registry.  The primary 
outcome was not presented.  The secondary outcome at 30 days was 5.3%. 

Reimers B, Schluter M, Castriota F, et al. Routine use of cerebral protection during carotid 
artery stenting: results of a multicenter registry of 753 patients. Am J Med 2004;116:217-222. 

In 2004, the investigators reported the results of a prospective registry that was designed to 
evaluate procedural and 30 day outcomes of a consecutive series of carotid stent procedures with 
cerebral protection. All patients had ≥ 70% stenosis of the internal or common carotid artery, 
measured according to the NASCET criteria.  There were 753 patients and 815 carotid artery 
lesions. Mean age was 70 years. Men comprised 74% of the patients.  Of the lesions, 26% were 
symptomatic.  Mean diameter stenosis was 83%.   

Of the 815 interventions, 808 were considered successful.  A stent was placed in 801 of the 
lesions. There were 30 major events (3.7%) within 30 days; 4 deaths (0.5%), 23 nonfatal strokes 
(2.7%), and 3 nonfatal myocardial infarctions (0.4%).  The investigators concluded that “in this 
uncontrolled study, routine cerebral protection during carotid artery stenting was technically 
feasible and clinically safe.”46 

44 Cremonesi et al., 2003. 
45 Ramee, TCT meeting 2004. 
46 Reimers et al., 2004. 
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Roubin GS, New G, Iyer SS, et al. Immediate and late clinical outcomes of carotid artery stenting 
in patients with symptomatic and asymptomatic carotid artery stenosis. Circulation 
2001;103:532-537. 

The investigators reported the results of a prospective study designed to better define the 
incidence of immediate and late outcomes such as stroke and death in a large series of patients 
undergoing CAS. Inclusion criteria were symptomatic stenosis of the carotid artery ≥ 50% or 
asymptomatic stenosis ≥ 60%. Exclusion criteria included major neurological deficit, severe 
renal insufficiency, severe diffuse atherosclerosis of the common carotid artery, and chronic total 
occlusions. 

A total of 528 patients were included and underwent CAS.  Mean age was 69 years. Men 
comprised 67% of the study population.  At 30 days, there were 43 deaths and strokes (8.1%).  
After 30 days, the incidence of late stroke was 3.2% over a mean follow-up time of 17 months.  
The investigators reported that “experience from a single group of operators demonstrates that 
carotid stenting can be performed with an acceptable 30-day complication rate.”47 

SSLYVIA Investigators. Stenting of symptomatic atherosclerotic lesions in the vertebral or 
intracranial arteries (SSYLVIA) study results. Stroke 2004;35:1388-1392. 

The SSLYVIA study was a prospective, nonrandomized study designed to evaluate stenting in 
patients with symptomatic atherosclerotic disease of the extracranial vertebral and intracranial 
arteries. The primary outcomes were death or stroke within 30 days and stent success.   

Patients between 19 and 80 years old with TIA or stroke due to a single atherosclerotic stenosis ≥ 
50% of an extracranial vertebral or intracranial artery by angiography.  Exclusion criteria 
included intracranial hemorrhage or hemorrhagic stroke within 30 days, intracranial tumors, and 
cerebral arteriovenous malformations. 

A total of 61 patients were enrolled including 15 patients with carotid artery lesions.  Mean age 
was 63.6 years. Men comprised 82% of the study population.  At the study endpoint, there were 
no deaths and 4 strokes.  The stent was successful placed in 58 of the 61 patients (95%).  There 
were 2 strokes in the 15 patients (13%) with carotid artery lesions.  The investigators reported 
that “strokes occurred in 6.6% of patients within 30 days and in 7.3% between 30 days and 1 
year.”48 

iv. Carotid Endarterectomy 

European Carotid Surgery Trialists’ Collaborative Group. Randomized trial of endarterectomy 
for recently symptomatic carotid stenosis: final results of the MRC European Carotid Surgery 
Trial (ECST). Lancet 1998;351:1379-1387. 

The ECST was a randomized trial designed to compare CEA (as soon as possible) to best 
medical therapy (avoiding surgery if possible).  The primary outcome was major stroke or death.  

47Roubin et al., 2001. 
48 SSYLVIA, 2004. 
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The main objective of the prespecified analysis was to estimate the range of stenosis within 
which CEA showed benefit. Inclusion criteria included one or more carotid territory ischemic 
events in the brain or eye in the previous 6 months.  Exclusion criteria included distal carotid 
artery disease more severe than proximal disease, and embolism from the heart to the brain or 
eye. 

A total of 3024 patients were randomly assigned to CEA surgery (n= 1811) and control (n= 
1213). Mean age was 62 years. Men comprised 72% of the study population.  Mean follow-up 
was 6.1 years. Of the patients assigned to surgery, 62 did not undergo CEA.  Of the patients 
assigned to control therapy, 143 underwent CEA. There were 669 (37%) major strokes or deaths 
in the CEA group compared to 442 (36.5%) in the control group.  Reductions in the numbers of 
major strokes or deaths occurred in patients with stenosis of ≥ 70% (39% in the CEA group 
compared to 44% in the control group). 

The investigators concluded that “carotid endarterectomy is indicated for most patients with a 
recent non-disabling carotid-territory ischaemic event when the symptomatic stenosis is greater 
than about 80%.”49  They also noted that “age and sex should also be taken into account in 
decisions on whether to operate.”50 

Executive Committee for the Asymptomatic Carotid Atherosclerosis Study. Endarterectomy for 
asymptomatic carotid artery stenosis. JAMA 1995;273:1421-1428. 

ACAS was a randomized trial designed to test whether CEA should be a component of 
management for selected patients with asymptomatic stenosis of the common carotid bulb, the 
internal carotid sinus, or both.  The main outcome was all strokes or deaths occurring within 30 
days after randomization in the surgical and 42 days in the medical groups.  Secondary analyses 
included any stroke and perioperative death and any stroke and any death. 

Inclusion criteria included age between 40 and 79 years and hemodynamically significant carotid 
stenosis, defined as meeting one of three criteria: arteriography within the previous 60 days 
indicating stenosis ≥ 60%; Doppler examination within the preceding 60 days showing a 
frequency or velocity greater than the instrument-specific cut point with 95% positive predictive 
value; or Doppler examination showing a frequency or velocity greater than the instrument-
specific cut point with 90% positive predictive value cut point confirmed by ocular 
pneumoplethysmographic examination performed within the previous 60 days.  Exclusion 
criteria included cerebrovascular events in the distribution of the study carotid artery or in that of 
the vertebrobasilar arterial system; symptoms referable to the contralateral cerebral hemisphere 
within the previous 45 days; a disorder that could seriously complicate surgery; or a condition 
that could prevent continuing participation or was likely to produce disability or death within 5 
years. 

A total of 1662 patients were randomly assigned to CEA (n= 825) or medical therapy (n= 834).  
Mean age was 67 years.  Men comprised 66% of the study population.  After a median follow-up 
of 2.7 years, there was a significant reduction in the composite endpoint of ipsilateral stroke and 

49 ECST investigators, 1998. 
50 Ibid. 

22 



any perioperative stroke or death (risk reduction= 0.53; 95% CI= 0.22-0.72).  There was no 
significant difference for the measure of any stroke or death (risk reduction= 0.20; 95% CI= -
0.02-0.37). There was no significant difference in total deaths (83 in the surgical group 
compared to 89 in the medical group). 

The investigators reported that “patients with asymptomatic carotid artery stenosis of 60% or 
greater reduction in diameter and whose general health makes them good candidates for elective 
surgery will have a reduced 5-year risk of ipsilateral stroke if carotid endarterectomy performed 
with less than 3% perioperative morbidity and mortality is added to aggressive management of 
modifiable risk factors.”51 

Hobson RW, Weis DG, Fields WS, et al. Efficacy of carotid endarterectomy for asymptomatic 
carotid stenosis. N Engl J Med 1993;328:221-227. 

In 1993, the Veterans Affairs Cooperative Study group reported the results of a randomized trial 
designed to determine the effect of CEA compared to optimal medical treatment.  The primary 
outcome was the combined incidence of TIA, transient monocular blindness, and stroke.  
Inclusion criteria included male gender and asymptomatic carotid stenosis ≥ 50%. Exclusion 
criteria included prior stroke, prior endarterectomy with restenosis, and life expectancy < 5 years. 

A total of 444 patients were enrolled and randomly assigned to either CEA (n= 211) or optimal 
medical therapy (n= 233).  Mean age was 64.5 years. Mean follow-up was 47.9 months.  There 
was a significant reduction in the incidence of TIA, transient monocular blindness, and stroke in 
the CEA group compared to the medical group (12.8% versus 24.5%, respectively; p-value < 
0.002). There were no significant differences between groups for ipsilateral stroke alone, stroke 
and death within 30 days, and all strokes and deaths.  The observed differences were 
predominately due to differences in the outcomes of TIA and transient monocular blindness. 

Mayo Asymptomatic Carotid Endarterectomy Study Group (MACE)52 

MACE was a prospective, randomized trial to compare the effects of carotid endarterectomy 
with medical treatment of low-dose aspirin in patients with asymptomatic carotid stenosis.  The 
primary outcome was TIA, ischemic or hemorrhagic stroke in any vascular territory, and death. 

Inclusion criteria included no history of symptoms of cerebral or retinal ischemic disease and 
carotid stenosis but not occlusion on duplex ultrasound scans or intravenous digital subtraction 
angiograms.  Exclusion criteria included age less than 18 years or greater than 79 years, 
contraindication to aspirin, prior allergic reaction to contrast dye, unstable angina or myocardial 
infarction within previous 6 months, potential sources of cardiac embolus, moderate to severe 
congestive heart failure, severe obstructive pulmonary disease, terminal illness, and dementia.  

The trial was terminated early on December 10, 1990 (total n= 71) due to a significantly higher 
number of MIs and transient cerebral ischemic events in the surgical group compared to the 
medical group. 

51 ACAS committee, 1995. 

52 MACE at http://www.strokecenter.org/trials/TrialDetail.asp?ref=158
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MRC (Medical Research Council) Asymptomatic Carotid Surgery Trial (ACST) Collaborative 
Group. Prevention of disabling and fatal strokes by successful carotid endarterectomy in 
patients without recent neurological symptoms: randomized controlled trial. Lancet 
2004;363:1491-1502. 

ACST was a prospective, randomized trial designed to assess the net long term effects of CEA 
on overall stroke risk and on fatal or disabling stroke among patients with substantial carotid 
artery narrowing, but with no relevant neurological symptoms in the previous 6 months.  The 
main trial outcomes were perioperative mortality and morbidity (stroke and myocardial 
infarction) and the incidence of non-perioperative stroke.  Inclusion criteria included unilateral or 
bilateral carotid artery stenosis ≥ 60% on ultrasound that did not cause stroke, TIA, or other 
neurological symptoms in the past 6 months.  Exclusion criteria included previous ipsilateral 
CEA, poor surgical risk, cardiac source of emboli, or any other major life-threatening condition.   

A total of 3120 patients were randomly assigned to immediate CEA (n= 1560) or deferral of 
CEA until a definite indication was thought to have arisen (n= 1560).  Mean age was 68 years.  
Men comprised 68% of the study population.  Mean follow-up was 3.4 years. 

During the first 5 years after randomization, there were 1348 CEAs performed in the immediate 
CEA group and 229 CEAs performed in the deferred CEA group.  There were 15 deaths, 25 
strokes, and 10 nonfatal MIs within 30 days of CEA in immediate group compared to 2 deaths, 9 
strokes, and 0 nonfatal MIs in the deferred CEA group.  At five years, there was a significant 
reduction in the combined outcome of any type of stroke or perioperative death in the immediate 
CEA group compared to the deferred CEA group (6.42% versus 11.78%; p< 0.001), with 
survival curves crossing at about 2 years. 

The investigators reported that “in asymptomatic patients younger than 75 years of age with 
carotid diameter reduction about 70% or more on ultrasound (many of who were on aspirin, 
antihypertensive, and in recent years, statin therapy), immediate CEA halved the net 5-year 
stroke risk from about 12% to about 6% (including the 3% perioperative hazard).”53  They further 
stated that “outside trials, inappropriate selection of patients or poor surgery could obviate such 
benefits.”54 

North American Symptomatic Carotid Endarterectomy Trial Collaborators. Beneficial effect of 
carotid endarterectomy in symptomatic patients with high-grade carotid stenosis. N Engl J Med 
1991;325:445-453. 

NASCET (first phase) was a prospective, randomized trial designed to determine whether CEA 
reduces the risk of stroke among patients with a recent adverse cerebrovascular event and 
ipsilateral carotid stenosis. The primary outcome was any ipsilateral stroke at 2 years.  Inclusion 
criteria included age < 80 years, hemispheric TIA or monocular blindness or nondisabling stroke 
within previous 120 days, and stenosis of 30 to 99% in the ipsilateral internal carotid artery.  
Exclusion criteria included more severe intracranial lesion; organ failure of kidney, liver, or 

53 ACST group, 2004. 
54 Ibid. 
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lung; cerebral infarction; cardiac valvular or rhythm disorder likely to be associated with 
cardioembolic symptoms; or prior ipsilateral CEA. 

A total of 662 patients were enrolled. Of these, 328 patients were randomly assigned to CEA and 
331 to the medical therapy group, while 3 patients were excluded.  Median age was about 66 
years. Men comprised about 69% of the study population.  Mean follow-up was 18 months.  At 
2 years, there was a significant reduction in ipsilateral stroke in the CEA group compared to the 
medical group (risk reduction=17%, p< 0.001).  There was a significant reduction in the 
composite of any stroke or death in the CEA group compared to the medical group (risk 
reduction=16.5%, p< 0.001). There were 15 deaths in the CEA group compared to 21 deaths in 
the medical group. 

The investigators reported that “carotid endarterectomy is highly beneficial to patients with 
recent hemispheric and retinal transient ischemic attacks or nondisabling strokes and ipsilateral 
high-grade stenosis (70 to 99 percent) of the internal carotid artery.”55 

Barnet HJM, Taylor DW, Eliasziw M, et al. Benefit of carotid endarterectomy in patients with 
symptomatic moderate or severe stenosis. N Engl J Med 1998;339:1415-1425. 

The first phase of the NASCET focused on patients with symptomatic stenosis ≥ 70% and was 
completed in 1991.  The second phase of NASCET continued and focused on patients with 
symptomatic stenosis < 70%.  The primary outcome was any fatal or nonfatal ipsilateral stroke.  
Inclusion criteria included symptoms of focal cerebral ischemia ipsilateral to a stenosis of less 
than 70% in the internal carotid artery within 180 days, as shown on selective angiography, and 
persisting less than 24 hours or producing a nondisabling stroke.  Exclusion criteria were similar 
to the first phase of NASCET but patients over 80 years of age were no longer specifically 
excluded. 

A total of 2267 patients were randomly assigned to CEA (n= 1108) or medical therapy (n= 
1118). Median age was 66 years. Men comprised about 70% of the study population.  Mean 
follow-up was 5 years. A total of 858 patients had symptomatic stenosis of 50-69%, and 1368 
patients had symptomatic stenosis < 50%.  For the primary outcome of any fatal or nonfatal 
ipsilateral stroke, there was a modest difference for patients with symptomatic stenosis of 50­
69% in the CEA group compared to the medical group (15.7% versus 22.2%, respectively; p-
value= 0.045). There was no significant difference for patients with symptomatic stenosis < 
50% in the CEA group compared to the medical group (14.9% versus 18.7%, respectively; p-
value= 0.16). 

The investigators stated: “Endarterectomy in patients with symptomatic moderate carotid 
stenosis of 50 to 69 percent yielded only a moderate reduction in the risk of stroke. Decisions 
about treatment for patients in this category must take into account recognized risk factors, and 
exceptional surgical skill is obligatory if carotid endarterectomy is to be performed. Patients with 
stenosis of less than 50 percent did not benefit from surgery. Patients with severe stenosis (≥ 70 
percent) had a durable benefit from endarterectomy at eight years of follow-up.”56 

55 NASCET collaborators, 1991. 
56 Barnett et al., 1998. 
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Inzitari D, Eliasziw M, Gates P, et al. The causes and risk of stroke in patients with 
asymptomatic internal-carotid-artery stenosis. N Engl J Med 2000;342:1693-1700. 

In 2000, Inzitari and colleagues reported the results of additional analyses of the NASCET data.  
They reported: “The risk of stroke at five years after study entry in a total of 1820 patients 
increased with the severity of stenosis. Among 1604 patients with stenosis of less than 60 percent 
of the luminal diameter, the risk of a first stroke was 8.0 percent (1.6 percent annually), as 
compared with 16.2 percent (3.2 percent annually) among 216 patients with 60 to 99 percent 
stenosis. In the group with 60 to 99 percent stenosis, the five-year risk of stroke in the territory of 
a large artery was 9.9 percent, that of lacunar stroke was 6.0 percent, and that of cardioembolic 
stroke 2.1 percent. Some patients had more than one stroke of more than one cause. In the 
territory of an asymptomatic occluded artery (as was identified in 86 patients), the annualized 
risk of stroke was 1.9 percent.”57 

4. Medicare Coverage Advisory Committee (MCAC) 

CMS did not convene an MCAC for this issue. 

5. Evidence-based Reviews and Professional Society Guidelines 

Brott TG, Roberts J, HJobson RW, Hughes S. Carotid revascularization in 2004. Endovascular 
Today 2004;3:33-40. 

In 2004, Brott and colleagues reported the results of an evidence-based review on CEA and CAS 
studies. They reported: “The SAPPHIRE and ARCHeR 30-day results are not ideal, particularly 
for asymptomatic patients. These results raise the question as to whether medical therapy alone 
may be superior to carotid revascularization in high-risk patients, whether CEA or CAS. For 
high-risk patients, higher periprocedural morbidity, concurrent illness, and higher stroke risk 
outside the territory of the treated carotid could counterbalance or even exceed the benefits of 
revascularization. In asymptomatic patients at high risk, data suggesting urgent need for carotid 
artery revascularization are lacking. For example, the stroke and death rates of the highrisk 
asymptomatic patients in SAPPHIRE and ARCHeR at 1 month are well above the recommended 
American Heart Association Guidelines of a 30-day stroke and death rate of ≤3%. In addition, 
the 1-year stroke rates for asymptomatic SAPPHIRE patients of 7.7%, and the composite 1-year 
endpoint rate for asymptomatic ARCHeR 1 and 2 patients of 8.3% and 10.2%, respectively, 
approach the 5-year ipsilateral stroke rates of the patients treated medically in ACAS 
(Asymptomatic Carotid Atherosclerosis Study) and ACST (Asymptomatic Carotid Surgery 
Trial).”58 

Brott TG, Brown RD, Meyer FB, Miller DA, Cloft HJ, Sullivan TM. Carotid revascularization 
for prevention of stroke: carotid endarterectomy and carotid artery stenting. Mayo Clin Proc 
2004;79:1197-1208. 

57 Inzitari et al., 2000. 
58 Brott et al., 2004. 
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In 2004, Brott and colleagues reported the results of an evidence-based review on CEA and CAS 
studies. They reported: “The SAPPHIRE and ARCHeR 30-day results are not ideal and raise the 
question of whether medical therapy alone may be superior to carotid revascularization (CEA or 
CAS) in high-risk patients. Except for NASCET (North American Symptomatic Carotid 
Endarterectomy Trial), the NNT (number needed to treat) for symptomatic and asymptomatic 
patients in all the large RCTs (Tables 1 and 2) is modest in moderate-risk patients. For high-risk 
patients, higher periprocedural morbidity, concurrent illness, and higher stroke risk outside the 
territory of the treated carotid artery could counterbalance or even exceed the benefits of 
revascularization.”59 

Connors JJ, Sacks D, Furlan AJ, et al. Training, competency, and credentialing standards for 
diagnostic cervicocerebral angiography, carotid stenting, and cerebrovascular intervention. Am 
J Neuroradiol 2004;25:1732-1741. 

In 2004, the American Academy of Neurology, the American Association of Neurological 
Surgeons, the American Society of Interventional and Therapeutic Neuroradiology, the 
American Society of Neuroradiology, the Congress of Neurological Surgeons, and the Society of 
Interventional Radiology released a consensus statement that addressed carotid artery stenting.  
The consensus statement stated the following:60 

1.	 All collaborating neuroscience societies are of the unanimous opinion that the safety of 
the patient is paramount. 

2.	 Defined formal training and experience in both the cognitive and technical aspects of the 
neurosciences are essential for the performance and interpretation of diagnostic and 
therapeutic cervical and cerebrovascular procedures. 

3.	 All collaborating neuroscience societies endorse the principles of the several published 
standards from our various societies for training and quality concerning cervicocerebral 
angiography and intervention. 

4.	 All collaborating neuroscience societies recommend appropriately supervised 
cervicocerebral angiography training and resultant credentialing with an accumulated 
total of 100 diagnostic cervicocerebral angiograms before post-graduate training in 
cervicocerebral interventional procedures, including carotid stenting. 

5.	 All collaborating neuroscience societies endorse the principles of training and quality 
assurance espoused in the multisociety Quality Improvement Guidelines for the 
Performance of Carotid Angioplasty and Stent Placement, which include a defined 
training pathway for any qualified practitioner for carotid stent training. 

6.	 All collaborating neuroscience societies specifically endorse the principles of the 
ACGME and the training programs in Endovascular Surgical Neuroradiology, Vascular 
Neurology and Neuroradiology. 

Coward LJ, Featherstone RL, Brown MM. Percutaneous transluminal angioplasty and stenting 
for carotid artery stenosis. Cochrane Database Syst Rev 2004:CD000515. 

59 Ibid. 

60 Connors et al., 2004. 
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In 2004, Coward and colleagues reported the results of an evidence-based review “to assess the 
benefits and risks of endovascular treatments compared with carotid endarterectomy (in patients 
suitable for surgery) or medical therapy (in patients not suitable for surgery).”61 

Four completed trials were reviewed.  The authors reported: “Data from randomized trials 
comparing endovascular treatment for carotid artery stenosis with carotid endarterectomy 
suggest that the two treatments have similar early risks of death or stroke and similar long term 
benefits. However, the substantial heterogeneity renders the overall estimates of effect somewhat 
unreliable. Furthermore, two trials were stopped early because of safety concerns, so perhaps 
leading to an over-estimate of the risks of endovascular treatment. On the other hand, 
endovascular treatment appears to avoid completely the risk of cranial neuropathy. There is also 
uncertainty about the potential for restenosis to develop and cause recurrent stroke after 
endovascular treatment. The current evidence does not support a widespread change in clinical 
practice away from recommending carotid endarterectomy as the treatment of choice for suitable 
carotid artery stenosis. There is a strong case to continue recruitment in the current randomized 
trials comparing carotid stenting with endarterectomy.”62 

Creager MA, Goldstone J, Hirshfeld JW, et al. ACC/ACP/SCAI/SVMB/SVS clinical competence 
statement on vascular medicine and catheter-based peripheral vascular interventions: A report 
of the American College of Cardiology/American Heart Association/ American College of 
Physicians Task Force on Clinical Competence (ACC/ACP/SCAI/SVMB/SVS Writing Committee 
to develop a clinical competence statement on peripheral vascular disease). JACC 2004;44:941-
957. 

In 2004, the American College of Cardiology (ACC), the American College of Physicians 
(ACP), the Society for Cardiovascular Angiography and Interventions (SCAI), the Society for 
Vascular Medicine and Biology (SVMB), and the Society for Vascular Surgery (SVS) released a 
clinical competence statement that included a section on carotid artery stenting.  They reported: 
“Obtaining competence in the performance of procedures and interventions in the extracranial 
cerebral vessels (i.e., carotid and vertebral arteries) is considered a unique category on the 
following bases: first, although there is crossover in the technical skills from other vascular 
territories, unique challenges are associated with cannulating the carotid and vertebral arteries 
and performing interventions in these circulatory beds; and second, there are obvious special 
issues related to the distribution and target organ of these vessels, which allow for very narrow 
safety margins. For those performing carotid or vertebral procedures, suggested requirements for 
achievement of competence include mastery of the cognitive and clinical skills pertaining 
specifically to this vascular bed and these procedures. This includes, as with other sites, a 
complete understanding of the anatomical and pathological characteristics unique to this vascular 
bed and the ability to interpret relevant angiographic images. To achieve competence, a 
minimum of 30 diagnostic cerebrovascular angiograms, 15 as supervised primary operator, and a 
minimum of 25 supervised interventions, at least one-half as primary operator, should be 
performed, with appropriate documentation, follow-up, and outcomes assessment. The 
recommended number of procedures reflects the consensus of the expert opinion of the 
committee. It is acknowledged that catheter-based intervention of the extracranial cerebral 

61 Coward et al., 2004. 
62 Ibid. 
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arteries is an area of competence that is in evolution. Accordingly, these recommendations may 
be modified in future documents as experience and clinical evidence regarding its safety and 
efficacy is acquired. Also, as with procedures in other regional vascular venues, it is anticipated 
that for some physicians to achieve competence, supervising faculty will recommend additional 
cases beyond the minimum number.”63 

O’Rourke F, Dean N, Akhtar N, Shuaib A. Current and future concepts in stoke prevention. 
CMAJ 2004;170:1123-1133. 

In 2004, O’Rourke and colleagues reported the results of an evidence-based review on 
interventions used for stroke prevention. For CEA, the authors wrote: “Carotid endarterectomy 
of a symptomatic severe stenosis of an internal carotid artery remains one of the most effective 
methods of preventing recurrent stroke, reducing the risk by up to two thirds. The number-
needed to-treat (NNT) to prevent 1 stroke at 2 years is 8 for high grade stenosis (≥ 70%) and 20 
for moderate stenosis (50%–69%).  Endarterectomy for asymptomatic stenosis of the internal 
carotid artery remains controversial. Although one study demonstrated a 53% relative risk 
reduction in ipsilateral stroke and death over 5 years, the number of events was small, with a 
higher NNT and men appeared to benefit considerably more than women. Long-term benefits 
may also be outweighed by the early risks of excess perioperative stroke or death (relative risk 
[RR] 6.52, 95% CI 2.66–15.96) and are influenced by the complication rates of individual 
surgeons. Guidelines suggest that surgery should be considered only for asymptomatic carotid 
disease if the complication rate is less than 3% and the stenosis is greater than 60%. The age and 
health of the patient, plaque stability and presence of coexisting cerebral artery disease should 
also be considered.”64 

Halm EA, Chassin MR, Tuhrim S, et al. Revisiting the appropriateness of carotid 
endarterectomy. Stroke 2003;34:1464-1472. 

In 2003, Halm and colleagues reported the results of an investigation to determine the 
appropriateness and use of CEA since the publication of the major trials. They used the RAND 
appropriateness method to assess CEA performed by 67 surgeons in 1997 to 1998 in 6 hospitals.  
The authors reported: “In conclusion, since the large public investment in RCTs of carotid 
endarterectomy, rates of overuse appear to have fallen dramatically, although they are still 
significant. There has been a major shift toward operating on asymptomatic patients who have 
much less to gain from carotid endarterectomy compared with those who are symptomatic. 
Although overall complication rates among these 6 hospitals were comparable to the benchmark 
performance of the highly selected RCT sites, the adverse event rates among asymptomatic 
patients with high comorbid illness burden exceeded recommended thresholds.”65 

American Heart Association 

In 1995, the AHA released guidelines for CEA that stated: 

63 Creager et al., 2004. 
64 O’Rourke et al., 2004. 
65 Halm et al., 2004. 
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“Indications for carotid endarterectomy in symptomatic good-risk patients with a surgeon whose 
surgical morbidity and mortality rate is less than 6% are as follows: (1) Proven: one or more 
TIAs in the past 6 months and carotid stenosis 70% or mild stroke within 6 months and a carotid 
stenosis 70%; (2) acceptable but not proven: TIAs within the past 6 months and a stenosis 50% 
to 69%, progressive stroke and a stenosis 70%, mild or moderate stroke in the past 6 months and 
a stenosis 50% to 69%, or carotid endarterectomy ipsilateral to TIAs and a stenosis 70% 
combined with required coronary artery bypass grafting; (3) uncertain: TIAs with a stenosis < 
50%, mild stroke and stenosis < 50%, TIAs with a stenosis < 70% combined with coronary artery 
bypass grafting, or symptomatic, acute carotid thrombosis; (4) proven inappropriate: moderate 
stroke with stenosis < 50%, not on aspirin; single TIA, < 50% stenosis, not on aspirin; high-risk 
patient with multiple TIAs, not on aspirin, stenosis < 50%; high-risk patient, mild or moderate 
stroke, stenosis < 50%, not on aspirin; global ischemic symptoms with stenosis < 50%; acute 
dissection, asymptomatic on heparin. Indications for carotid endarterectomy in asymptomatic 
good-risk patients performed by a surgeon whose surgical morbidity and mortality rate is less 
than 3% are as follows: (1) Proven: none. As this statement went to press, the National Institute 
of Neurological Disorders and Stroke issued a clinical advisory stating that the Institute has 
halted the Asymptomatic Carotid Atherosclerosis Study (ACAS) because of a clear benefit in 
favor of surgery for patients with carotid stenosis  60% as measured by diameter reduction. 
When the ACAS report is published, this indication will be re-categorized as proven. (2) 
acceptable but not proven: stenosis > 75% by linear diameter; (3) uncertain: stenosis >75% in a 
high-risk patient/surgeon (surgical morbidity and mortality rate > 3%), combined 
carotid/coronary operations, or ulcerative lesions without hemodynamically significant stenosis; 
(4) proven inappropriate: operations with a combined stroke morbidity and mortality > 5%.”66 

6. Professional Society Position Statements 

CMS received position papers from various medical societies expressing support for expanded 
coverage for carotid artery stenting for the high-risk patient population. All professional societies 
were in favor of expanded coverage; however, there was considerable variation with respect to 
the specific patient population that would likely benefit from this treatment, how to identify that 
patient population, the degree of expertise/credentialing needed to perform stenting, and the need 
for a mandatory data collection as part of a national evaluation process.  

The Society of Interventional Radiology (SIR): Supports expanded coverage for carotid stenting 
for patients at high risk for CEA, however SIR cautions that expanded coverage should be 
carefully limited to the right patient subgroup and recommends that the application of this 
technology to asymptomatic patients  be restricted to patients with additional medical and 
anatomic conditions.  With respect to physician competency and training, SIR in conjunction 
with ASITN (American Society of Interventional and Therapeutic Neuroradiology) and ASNR 
(American Society of Neuroradiology) drafted, “Quality Improvement Guidelines for the 
Performance of Cervical Carotid Angioplasty and Stent placement.” According to SIR 
acceptable physician qualifications included but are not limited to: “Performance (under the 
supervision of a qualified physician and with at least 50% performed as the primary operator) of 
at least 200 diagnostic cervcicocerebral angiograms with documented acceptable indications and 

66 AHA, 1995. 
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outcomes.”67 As part of patient management SIR strongly suggests that CMS require an 
independent neurological evaluation pre-and post- stenting procedure. SIR advocates that 
facilities intending to provide carotid stenting have in place the same infrastructure required for 
CEA, appropriate imaging equipment and providers with substantial knowledge of 
cerebrovascular anatomy, knowledge of the clinical and imaging evaluation of patients with 
cerebrovascular disorders, including knowledge of the clinical manifestations and the natural 
history of cerebrovascular ischemic disease. Finally, SIR is supportive of mandatory outcomes 
reporting on a national level, to monitor patient outcomes. 

The Society of Vascular Surgeons (SVS): Advocates the expansion of coverage, and 
recommends guarding against an over-proliferation of the procedure by creating an objective, 
independent, mandatory data collection mechanism. SVS, ACC (American College of 
Cardiology), SIR SCAI (The Society for Cardiovascular Angiography and Interventions) and 
SVMB (Society for Vascular Medicine and Biology) advocate that the carotid stenting registry 
should be audited and nationally monitored. With regard to physician training, SVS believes that 
physicians must have knowledge of all treatment options for extracranial cerebrovascular 
disease, and must demonstrate clinical competency as described in a SVS, ACC, ACP, SCAI, 
SVMB joint clinical competence statement on Vascular Medicine and Catheter-based Peripheral 
Vascular Interventions. With respect to physician expertise, the parties above believe, “To 
achieve clinical competence in carotid stenting, [SVS, ACC, ACP, SCAI, and SVMB] 
recommends performance of a minimum of 30 diagnostic cerebrovascular angiograms, 15 as a 
supervised primary operator, and a minimum of 25 supervised carotid interventions, at least half 
as primary operator.”68SVS supports independent neurological assessment by a neurologist or 
other care provider with NIH stroke scale training; however it does not recommend the 
immediate availability of an intra cranial neurointerventionalist for neuro-rescue.  

The Society for Vascular Medicine and Biology (SVMB) & The Society for Cardiovascular 
Angiography and Interventions (SCAI) & Society for Vascular Surgery (SVS) & The 
American College of Cardiology (ACC): The above mentioned groups are in agreement with 
expanding coverage for carotid artery stenting and have expressed general consensus on the 
delineation of skills and expertise that would be required to perform carotid stenting. However 
the level of skills that these groups suggest differs considerably from those posited by the SIR, 
ASITN and ASNR in the “Quality Improvement Guidelines for the Performance of Cervical 
Carotid Angioplasty and Stent placement.” SVS, ACC, SCAI and SVMB favor less stringent 
guidelines with respect to provider familiarity and experience with specifically cerebrovascular 
interventions. Their guidelines for performing carotid stenting are set forth in the 
“ACC/ACP/SCAI/SVMB/SVS Clinical Competence Statement on Vascular Medicine and 
Catheter-Based Peripheral Vascular Interventions.”  Finally, all groups strongly support of the 
creation of an evaluation process to help ensure good patient outcomes. 

American Academy of Neurology (AAN): believes that stroke prevention is the sole indication 
for carotid stenting and that neurologic symptoms due to carotid disease are the primary 
indications for intervention. According to the AAN, neurologic symptoms due to carotid disease 

67 Attachment 1: “Qualifications and Training Requirements” Quality Improvement Guidelines for the performance 
of Cervical Carotid Angioplasty and Stent Placement” Letter from SIR dated July 26, 2004 to Dr. Steve Phurrough. 
68 Letter from SVMB, SCAI, SVS, and ACC dated July 20, 2004 to Dr. Sean Tunis. 
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are difficult to discern from other neurologic ailments and therefore ANN strongly recommends 
that a neurologist or other physician with experience in the management of patients with 
cerebrovascular disease be a component in the evaluation of patient prior to the procedure. The 
AAN has endorsed the physician credentialing paper of the Neuroscience Coalition (comprised 
of The American Academy of Neurology (AAN), The American Association of Neurological 
Surgeons (AANS), The American Society of Interventional and Therapeutic Neuroradiology 
(ASITN), The American Society of Neuroradiology (ASNR), The Congress of Neurological 
Surgeons (CNS), the AANS/CNS Cerebrovascular Section, and the Society of Interventional 
Radiology (SIR)). 

The American Society of Interventional and Therapeutic Neuroradiology (ASITN):  is also in 
favor of expanded coverage for carotid artery stenting for high-risk patients. ASITN has also 
voiced concerns about the inappropriate use of this procedure on asymptomatic patients and 
maintains that medical therapy should be the standard of care for most patients with 
asymptomatic carotid stenosis. ASITN posits that medical therapy is the best treatment for the 
majority of patients with asymptomatic carotid artery stenosis and that neither CEA nor CAS 
should be offered to the majority of patients with asymptomatic carotid artery disease, especially 
in the absence of CAS trials “report[ing] morbidity and mortality rates approaching the 3% 
figure deemed to be necessary to achieved benefit from CEA in asymptomatic patients.”69 Citing 
data from the ACAS, ACST and Cardiovascular Health study, ASITN believes that patients with 
asymptomatic carotid stenosis are rare (<.5% of the Medicare population)70 and have are known 
to have very low rates of stroke. According to the ASITN position, “Both ACAS and ASCT have 
definitively proved that there is NO increasing risk with increasing degrees of stenosis in 
asymptomatic patients.”71    With respect to facility requirements to perform CAS, ASITN favors 
the JCAHO guidelines for Primary Stroke Centers based on the Brain Attack Coalition 
recommendations as a model for these requirements and recognizes the need for uniform data 
collection on patients’ outcomes for this procedure.  

7. Public Comments 

A. Initial 30-Day Comment Period 

After initiating the NCD process, the tracking sheet was posted marking the 30 day public 
comment period. During that time we received numerous comments supporting our intention to 
expand coverage for carotid artery stenting to high risk patients.  While the comments were 
favorable, many commenters stressed the importance of ensuring that physicians were properly 
trained to perform carotid stenting. Additionally, a few commenters suggested that facilities 
intending to offer the procedure be high volume cardiac or vascular centers. Individual 
physicians, as well as those representing societies, suggested the levels of credentialing and 
experience physicians should have to perform carotid stenting.  Comments ranged in specificity 
from naming the type of imaging equipment facilities should have in place to listing the number 
of procedures physicians should have performed prior to doing carotid stenting. There was some 

69 July 21, 2004 ASITN/CMS meeting slides. 

70 Longstreth WT Jr, Shemanski L, Lefkowitz D, et al., 2004. 

71 Letter from AAN, AANS, ASITN, ASNR, CNS, AANS/CNS Cerebrovascular section, and SIR dated August 23, 

2004 to Dr. Steve Phurrough. 
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disparity amongst the different physician societies with respect to appropriate and adequate 
experience and prior interventional procedures required to successfully perform the procedure. 
Other comments included data on carotid stent trials by the manufacturers. Many cited inclusion 
criteria for these trials as factors that define the high risk patient population and also provided 
published articles intended to demonstrate the benefits of carotid stenting. For more details or to 
view the public comments please our website at: 
http://www.cms.hhs.gov/mcd/viewtrackingsheet.asp?id=128 

B. Final 30-Day Comment Period 

CMS solicited public comments specifically relating to appropriate criteria /comorbid or chronic 
conditions for defining patients at high risk for CEA, criteria for appropriately defining 
symptomatic patients, professional and facility standards for performing PTA of the carotid 
artery with carotid stent placement, evaluation process for providers and facilities, and the 
overall CMS decision. During the 30-day comment period, CMS received 204 public comments 
totaling approximately 158 pages.  Commenters included major national professional 
associations (e.g., neuroradiologists, cardiologists, vascular surgeons), device manufacturers 
national associations of health plans, academic researchers, practicing professionals, and other 
individuals including patients and caregivers.  All commenters supported expanded coverage of 
carotid stents. There were 27 comments supporting the covered patient indications outlined in 
our proposed decision memorandum. Many commenters, however, did not agree completely with 
the proposed coverage and had additional concerns. These were taken into consideration in the 
final analysis. A summary of the comments is provided below.   

Criteria for High Risk Patients: A total of 10 public comments received suggested that CMS 
broaden the current definition of high risk patients to be more reflective of the inclusion criteria 
from Category B IDE clinical trials and the high risk trials such as ARCHeR, SAPPHIRE, and 
BEACH. Specifically, comments suggested that CMS incorporate additional medical and 
anatomical conditions that might qualify a person as high risk for surgery.  CMS has modified 
the decision to include these additional conditions. 

A few respondents were concerned by the language regarding determination of high risk status 
by a surgeon. Interventionalists generally argued that surgeons will be hesitant to declare a 
patient too risky for surgery and would therefore be likely to perform inappropriate surgeries on 
patients who might fare better with a carotid stent.  Conversely, surgeons posited that 
interventionalists would self refer patients leading to a proliferation of unnecessary and 
inappropriate carotid stenting procedures. CMS will include conditions used to determine 
patients at high risk for CEA in the published CAS trials as listed in the decision section. 

Criteria for Symptomatic Patients: A few comments endorsed the CMS proposed definition of 
symptoms of carotid artery stenosis: TIAs and amaurosis fugax.  Also, there were some 
comments that voiced support of the limited coverage of symptomatic patients, noting that 
symptomatic patients with stenosis ≥70 derive the greatest benefit from CAS. A total of 73 
comments suggested expanding coverage to patients whose carotid artery stenosis ranges from 
50% to 70%. Most comments addressing the symptomatic patient population emphasized that 
patients with ≥50% stenosis would benefit from carotid stenting, based on evidence from clinical 
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trial publications and the current FDA approved label indications for carotid stent systems. 
Commenters that disagreed with CMS’s decision indicated that limiting the covered 
symptomatic patient population to only include those with ≥ 70% runs counter to what FDA has 
already permitted as an appropriate indication/ patient population. According to these 
commenters, symptomatic patients with ulcerated plaques and with ≥50% stenosis would benefit 
from undergoing CAS and asserted that selecting a cutoff of ≥70% was not specifically 
supported by clinical trial data. These commenters argue that recent CAS clinical trials included 
symptomatic patients with stenosis greater than 50%.   

CMS will provide coverage for symptomatic patients with carotid artery stenosis between 50% 
and 70% under the CMS clinical trials policy, the Category B IDE clinical trial policy, and the 
PMA study policy, as specified in the decision section of this memorandum.  As noted in the 
analysis section, CMS believes the evidence does not support expanding coverage at this time for 
patients outside the controlled settings of clinical trials.  

Coverage of Asymptomatic Patients: There were 123 comments which did not agree with 
CMS’s decision to not provide broader coverage for asymptomatic patients.  Again, comments 
pointed out that the FDA approved label for carotid stent systems includes the asymptomatic 
patient population. Medicare coverage of CAS with distal embolic protection is available for 
patients at high risk for surgery with asymptomatic carotid stenosis ≥ 80% under the CMS 
clinical trials policy and the PMA study policy.  CMS disagrees with commenter suggestions that 
coverage of asymptomatic patients should be expanded beyond our existing settings.  As noted in 
the analysis section, CMS’s conclusion is based on the limited evidence on CAS for high risk 
patients with asymptomatic carotid stenosis.  

Professional Standards and Facility Evaluation Process: Individual physicians as well as 
many professional societies such as SCAI, SVS, ASITN and SIR strongly supported a rigorous 
and systematic mechanism to ensure proper credentialing and competency for those physicians 
interested in performing CAS. In addition, some industry stakeholders offered to work with CMS 
to help create a data collection and monitoring process for facilities.   

There appeared to be a general consensus that facilities that intend to offer carotid stenting 
should have the appropriate infrastructure including properly trained staff and medical imaging 
equipment.  However, some industry commenters were less supportive of such measures, 
generally citing their own physician training programs as sufficient for ensuring the necessary 
expertise. Some felt that the current CMS conditions of participation for hospitals are sufficient 
to ensure patient safety and good outcomes.   

While many comments favored a national mechanism to monitor facilities and physicians for 
competency and expertise in performing carotid stenting procedures, there was little comment on 
which organization would take the lead on such a task, nor definitive plans proposed for 
implementation.  Consequently, CMS has established minimum facility standards in this decision 
memorandum, along with a mechanism to document facility competency. CMS will continue to 
work with professional societies, industry and national quality assurance entities concerning 
appropriate standards. 
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VIII. CMS Analysis 

National Coverage Determinations (NCDs) are determinations by the Secretary with respect to 
whether or not a particular item or service is covered nationally under title XVIII of the Social 
Security Act § 1869(f)(1)(B). In order to be covered by Medicare, an item or service must fall 
within one or more benefit categories contained within Part A or Part B, and must not be 
otherwise excluded from coverage.  Moreover, with limited exceptions, the expenses incurred for 
items or services must be “reasonable and necessary for the diagnosis or treatment of illness or 
injury or to improve the functioning of a malformed body member.” § 1862(a)(1)(A).   

For this review of CAS, there were 5 randomized trials (CAVATAS, SAPPHIRE, 2 by Brooks et 
al., and 1 by Albert) and 5 published case-series, cohort or registry studies (CARESS, Cremonesi 
et al., Reimers et al., Roubin et al., SSYLVIA). The results of 5 other studies (ARCHER series, 
BEACH, CABERNET, CASCADE, MAVERIC II) have been presented at national meetings.   

Of the trials, the two reported by Brooks had relatively small sample sizes and were conducted in 
one community hospital. The trial reported by Albert was terminated early due to a significantly 
higher rate of ipsilateral stroke, procedure-related death, or vascular death at the 1 year endpoint 
for patients undergoing CAS compared to CEA.  CAVATAS was initially designed to study 
percutaneous transluminal (balloon) angioplasty to CEA.  During the course of the trial, carotid 
stents became available and were then allowed as a treatment option.  However, only 55 patients 
received a stent and the study was not specifically designed to fully evaluate CAS.  The negative 
trial by Albert, the 2 trials by Brooks and CAVATAS provided only limited evidence on CAS.  
SAPPHIRE studied more patients (n= 334) but several issues have been raised about the trial and 
its results that may hamper generalizability outside the restrictive setting of a randomized trial.  
First, the patients that were randomized were highly selected.  Of the 747 patients enrolled, only 
334 were randomly assigned to the treatment groups.  It is very unlikely this level of selectivity, 
where both a surgeon and an interventionalist must agree on treatment, will be available in actual 
practice outside a trial. The influence of this selection process is suggested by the results of the 
SAPPHIRE CAS registry, which showed a higher rate of major adverse events at 360 days for 
asymptomatic patients compared to asymptomatic patients in the randomized CAS treatment arm 
(15.7% versus 10.3%, respectively).72  Also, physicians participating in trials usually have much 
more experience in study procedures than physicians in actual practice settings.  These factors 
may significantly affect the observed health outcomes of CAS outside the realms of clinical 
trials. 

Second, patients assigned CAS were also treated with clopidogrel (75 mg per day), which has 
been shown in randomized controlled trials to significantly reduce the risk of cardiovascular 
death, MI and stroke.73,74  The actual length of treatment with clopidogrel was not reported in the 
SAPPHIRE publication, although it was likely at least 2 to 4 weeks for each patient as stated in 
the protocol. Since patients assigned to CEA were not treated similarly, the use of clopidogrel is 
a potential confounder. The actual duration of treatment with clopidogrel is an important 
variable that should be disclosed. Since there was no medical therapy control group, the 

72 Ouriel, presentation at FDA panel meeting 2004. 

73 CAPRIE trial, 2001. 

74 CURE trial, 2001. 
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independent effects of CAS with embolic protection or clopidogrel alone cannot be determined 
from the SAPPHIRE trial. 

In addition, Cambria noted on the SAPPHIRE trial that “the small sample size and the study end 
points preclude major conclusions about the relative roles of endarterectomy and carotid-artery 
stenting in the treatment of carotid artery stenosis. Physicians, industry sponsors, and regulatory 
agencies should collectively insist on large-scale, multicenter trials in order to clarify the 
appropriate role of carotid artery stenting in patients in different clinical and anatomical 
subgroups. Such trials have been initiated in North America and Europe.”75 

Since all the above trials compared CAS to CEA, the fundamental assumption is that CEA is an 
appropriate treatment for patients in these trials.  However, with advances in medical therapy and 
stroke prevention, the appropriateness of CEA for certain populations has been revisited.  In 
addition, none of the CAS trials or studies included a medical therapy or control group.  This 
situation presents a challenge in determining when to perform a procedure and when to continue 
best medical therapy.  Optimal medical therapy has certainly changed since the trials on CEA 
have been completed.  Estimates of stroke risk with medical therapy may have in turn changed.  
The influence of newer medications needs to be considered when determining the risks and 
benefits, and may, in many instances, reduce the appropriateness of any procedure. These issues 
will be discussed further in the following sections. 

Since patients with symptomatic carotid artery stenosis and patients with asymptomatic carotid 
stenosis have different risk profiles, it would be important to consider the evidence for these 
groups separately for coverage. 

1.	 Is the evidence sufficient to conclude that carotid artery stenting improves health 
outcomes for patients with symptomatic carotid artery stenosis and who are at high risk 
for CEA? 
a.	 What degree of stenosis should be treated? 

Patients with symptoms from carotid artery stenosis, such as TIAs, have “a substantial short-term 
risk of stroke, hospitalization for cardiovascular events and death.”76  As noted above, all CAS 
trials have used CEA as the comparison group.  Thus a basic understanding of CEA is important, 
as is a determination of when CEA is recommended.  For patients with symptomatic stenosis, 
CEA has been shown in trials such as NASCET (first phase and second phase) and ECST to 
significantly reduce the risk of stroke in symptomatic patients with stenosis ≥ 70%. In 1991, the 
NASCET (first phase) investigators reported that “risk of stroke and benefit from the procedure 
are greatest for symptomatic patients with at least 70% stenosis of the internal carotid artery.”77 

They further noted that “patients with 50 to 69% stenosis experience lesser benefit, and some 
other groups may even be harmed by carotid endarterectomy, including women and patients with 
transient monocular blindness only.”78 

75 Cambria, 2004. 

76 AHA, 2004.

77 NASCET collaborators, 2002. 

78 Ibid. 
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In 1998, the NASCET (second phase) investigators reported on a larger sample (n=2267) of 
symptomatic patients with moderate stenosis < 70% and found a modest reduction in ipsilateral 
stroke but no difference in deaths or total strokes.  They stated: “Endarterectomy in patients with 
symptomatic moderate carotid stenosis of 50 to 69 percent yielded only a moderate reduction in 
the risk of stroke. Decisions about treatment for patients in this category must take into account 
recognized risk factors, and exceptional surgical skill is obligatory if carotid endarterectomy is to 
be performed.”79  No benefits have been shown from CEA for patients with stenosis < 50% since 
the etiology of strokes in these patients is likely due to pathology in areas other than the carotid 
arteries. 

In 1998, the ECST investigators reported the results of a randomized controlled trial on 3024 
patients and noted that “on average, the immediate risk of surgery was worth trading off against 
the long-term risk of stroke without surgery when the stenosis was greater than 80% diameter.”80 

The investigators further noted that, “For the combined outcome of surgical events, ipsilateral 
major ischaemic strokes, and other major strokes, there was no overall effect below about 70­
80% stenosis.”81 

Since CEA has been shown to improve health outcomes for specific patient populations, CAS 
may be inferred to have similar benefits if found to be noninferior or equivalent to CEA.  For 
symptomatic patients with carotid artery stenosis ≥ 70%, there is evidence and agreement about 
the use of CEA. For CAS, SAPPHIRE studied 334 high risk patients (but only 96 high risk 
patients with symptomatic stenosis), and showed no significant differences between CAS and 
CEA for death, stroke, and MI at 360 days.82  The degree of stenosis was not reported in the 
SAPPHIRE trial. A trial conducted in a community hospital by Brooks and colleagues on 
symptomatic patients (n= 104) with stenosis > 70% showed that CAS and CEA had similar rates 
of death and cerebral ischemia.83  A trial by Albert (n=219) showed a significantly higher 
primary endpoint rate in patients who received CAS compared to CEA; however, the report was 
an abstract.84  A complete report of the trial has not been published therefore full consideration of 
this trial is not possible at this time.  Several registry or cohort studies and evidence-based 
reviews provide supporting evidence for CAS and CEA.  In 2004, O’Rourke and colleagues 
reported “carotid endarterectomy remains the definitive treatment in patients with symptomatic 
stenosis of the internal carotid artery of 70% or higher.”85  In 2000, Gubitz and Sandercock 
reported “The benefit from surgery was related to the degree of stenosis. For people with severe 
stenosis (greater than 70% by angiography), surgery almost completely abolished the risk of 
ipsilateral stroke over several years.”86 

In February 2005, the BlueCross BlueShield Association Technology Evaluation Center (TEC) 
published a technology assessment on CAS with distal embolic protection (DEP).87  The TEC 

79 Barnett et al., 1998 

80 ECST group, 1998. 

81 Ibid. 

82 Ouriel, presentation at FDA panel meeting 2004. 

83 Brooks et al., 2001. 

84 Albert, 2001. 

85 O’Rourke et al., 2004. 

86 Gubitz, Sandercock, 2000. 

87 BCBS, 2005. http://www.bcbs.com/tec/vol19/19_15.html
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reviewed the SAPPHIRE trial and major CEA trails and concluded: “Whether CAS with DEP 
improves health outcomes cannot be determined since available evidence is insufficient to permit 
conclusions.”88  The TEC assessment also considered the findings and deliberations of FDA 
Advisory Panel meeting in April 2004 and shared our concerns with the SAPPHIRE trial. 

Considering the evidence and clinical situation, there appears to be sufficient evidence to infer 
that CAS with embolic protection can improve health outcomes for patients with severe 
symptomatic stenosis ≥ 70% who are also at high risk for CEA, if performed with the same 
expertise and rate of adverse events as demonstrated in the published clinical trials.  Since 
patients with severe symptomatic stenosis ≥ 70% are at high risk for stroke, carotid interventions 
to reduce the risk of stroke should be considered.  Although the published studies on CAS have 
various potential biases, we feel that the need for an alternative treatment to CEA for patients 
who are truly at high risk for CEA should be factored into the coverage decision, unlike the 
BCBS TEC report which did not consider this circumstance.  By not covering this group, 
symptomatic patients who also are at high risk for surgery may be left with no other treatment 
options. The risk benefit consideration may be similarly influenced.  However, having 
mentioned this situation, the high risk CAS studies compared CAS to CEA and found that CEA 
can be performed as well as CAS in a group classified as high risk.  Therefore, two comparable 
options exist for patients with symptomatic stenosis ≥ 70% who are at high risk 

Since all patients who received CAS with embolic protection in the major trials received 
clopidogrel, it should be considered for patients undergoing CAS appropriately, according to 
FDA recommendations.89 

For symptomatic patients with carotid artery stenosis < 70%, NASCET (second phase) showed a 
benefit in ipsilateral stroke for stenosis of 50-69% but no overall benefit for any stroke and death 
from any cause.  As noted by the trial investigators (NASCET, ECST) and by authors of 
evidence-based reviews, there remain concerns about the risk and benefits of CEA for patients 
with symptomatic carotid stenosis of 50-69%.  In 2004, Barnett note that “special caution must 
be exercised for patients with only moderate (50%-69%) stenosis who are women or who have 
had ocular symptoms only.”90  In 2000, Gubitz and Sandercock reported: “People with moderate 
stenosis (50-70% by angiography) also benefited, although to a lesser extent, and it is generally 
thought that the risk of stroke is not great enough to make endarterectomy worthwhile in this 
group. Importantly, not all patients with operable lesions benefit from surgery; further research is 
ongoing to determine who might benefit most”91  In 1998, the NASCET investigators reported: 
“Many patients with symptomatic stenosis of less than 70 percent will not be considered 
appropriate candidates for endarterectomy when the risks and benefits are carefully weighted. 
Our final results do not justify a large increase in the rate of endarterectomy. We recommend 
restraint.”92 

88 Ibid. 

89 FDA NDA 20-839, 2002. 

90 Barnett, CMAJ 2004. 

91 Gubitz, Sandercock, 2000. 

92 Barnett et al., 1998. 
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The NIH sponsored, Carotid Revascularization Endarterectomy versus Stenting Trial (CREST) is 
ongoing and should provide additional evidence on CEA and CAS, especially for patients with 
symptomatic stenosis of 50-69%, and the risk associated with any procedure.93  CREST was 
designed as a prospective, randomized trial of carotid endarterectomy (CEA) versus carotid 
artery stenting (CAS) as prevention for stroke in patients with symptomatic stenosis ≥ 50%, and 
has a targeted sample size of 2500 patients, more than all prior trials combined.  Several other 
trials on CEA and CAS (ICSS, EVA-3S, SPACE) are also ongoing. 

Based on the current evidence for patients with symptomatic stenosis of 50-69%, the 
fundamental question of whether CEA should be performed for these patients has not been 
answered. If CEA cannot be generally recommended, then CAS, in turn, cannot be generally 
recommended.  Thus, there is insufficient evidence for patients with symptomatic carotid artery 
stenosis < 70%. The BCBS TEC reported: “Whether CAS with DEP is as beneficial as either 
CEA or optimal medical management for high surgical risk patients cannot be determined since 
available evidence is insufficient to permit conclusions.”94 This is also consistent with the 
recommendations of a Cochrane evidence-based review by Coward and colleagues who 
reported: “The data available were limited. The overall estimates of effect were both imprecise 
and difficult to interpret because of substantial heterogeneity. The data were therefore 
insufficient to support a change from routine clinical practice in the types of patients for which 
carotid endarterectomy is the current standard treatment. The data support the continuing 
inclusion of patients within randomized clinical trials between endovascular and surgical 
treatment for carotid artery stenosis.”95 

While we await the completion of ongoing clinical trials such as CREST, ICSS, EVA-3S and 
SPACE, coverage for CAS with embolic protection for high risk patients with symptomatic 
carotid artery stenosis of 50-69% may be available under the IDE clinical trials policy or FDA 
required, post market approval studies.  

2. 	 Is the evidence sufficient to conclude that carotid artery stenting improves health 
outcomes for patients with asymptomatic carotid artery stenosis > 80% and who are at 
high risk for CEA? 

Patients with asymptomatic carotid artery stenosis have a different risk profile than patients with 
symptoms.  Asymptomatic patients with hemodynamically significant carotid artery stenosis 
have an annual stroke event rate of 2-5% (about 2% stroke occurrence per year among controls 
in ACST).96,97  In contrast, about 10.5% of patients with symptoms, such as a TIA, will have a 
stroke in the short term.98   While CEA has been well accepted for patients with symptomatic 
carotid artery stenosis ≥ 70%, there remains controversy for asymptomatic patients, due, in part, 
to the lower event rates and the development of medications, such as antiplatelet and lipid 
lowering drugs, for stroke prevention. 

93 http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=59640

94 BCBS TEC, 2005. 

95 Coward et al., 2004. 

96 ACAS committee, 1995. 

97 ACST investigators, 2004. 

98 O’Rourke et al., 2004. 
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The evidence on CEA for patients with asymptomatic carotid artery stenosis was obtained 
mainly from the Veterans Affairs study, MACE, ACAS and ACST.  The Veterans Affairs 
Cooperative Study did not demonstrate any significant differences in strokes and deaths between 
the CEA group and the optimal medical therapy group.  MACE was terminated early due to a 
significantly higher number of MIs and TIAs in the CEA group compared to the medical group. 

The ACAS and ACST showed benefits but the investigators of both these trials expressed 
restraint in their conclusions and targeted specific individuals.  The ACAS committee reported 
that “patients with asymptomatic carotid artery stenosis of 60% or greater reduction in diameter 
and whose general health makes them good candidates for elective surgery will have a reduced 
5-year risk of ipsilateral stroke if carotid endarterectomy performed with less than 3% 
perioperative morbidity and mortality is added to aggressive management of modifiable risk 
factors.”99  The ACST investigators reported that “in asymptomatic patients younger than 75 
years of age with carotid diameter reduction about 70% or more on ultrasound (many of who 
were on aspirin, antihypertensive, and in recent years, statin therapy), immediate CEA halved the 

.”100net 5-year stroke risk from about 12% to about 6% (including the 3% perioperative hazard)
They further stated that “outside trials, inappropriate selection of patients or poor surgery could 
obviate such benefits.”101 

Even to a greater degree than for patients with symptomatic stenosis 50-69%, the controversy 
over CEA in asymptomatic patients has been noted in evidence-based reviews, guidelines and 
recommendations.  In 2000, Gubitz and Sandercock reported that “a systematic review of all of 
the available randomized data shows that the efficacy of surgery for carotid stenosis without 
symptoms remains unproved and that further randomized trial evidence is needed; trials are 
ongoing.”102  In 2003, Halm and colleagues conducted a meta-analysis of CEA clinical trials and 
reported that “although overall complications rates were low, rates among asymptomatic patients 
with high comorbidity exceeded recommended thresholds.”103  In 2004, Brott and colleagues 
stated that “best medical treatment alone in high-risk asymptomatic patients may be superior to 
revascularization.”104 

In 2004, O’Rourke and colleagues reported that “we do not currently recommend surgery for 
asymptomatic disease, preferring to treat proven vascular risk factors aggressively with 
immediate follow-up in the event of any stroke symptoms.”105  In 2004, Barnett noted in a 
commentary on the ACST: “Before concluding that the route has been cleared to the operating 
room for most patients with asymptomatic carotid stenosis, several factors require careful 
consideration. First, patients must recognize that with good medical care they face only a 2% 
annual stroke rate, which falls below 1% after successful carotid endarterectomy. But the 
benefits will exceed the risks only if the operative hazards remain low, otherwise they could be 
obliterated. Contemporary reports suggest that the rates of operative complications often exceed 

99 ACAS committee, 1995. 

100 ACST group, 2004. 

101 Ibid. 

102 Gubitz, Sandercock, 2000. 

103 Halm et al., 2003. 

104 Brott et al., 2004. 

105 O”Rourke et al., 2004. 
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by 1 or 2% the low rates achieved by trial surgeons (3%).6,7 Thus, if such surgery is to be offered, 
audited results of surgeon’s operative records should be readily available to referring physicians 
and patients. Institutions and departments should require totally independent audits of surgical 
morbidity rates and ensure their ready availability.”106 

In 2004, Barnett further reported in an evidence-based commentary on carotid endarterectomy 
(CE in this excerpt): “Two large trials involving asymptomatic patients have presented evidence 
that there is modest benefit favoring CE in subjects with stenosis but no symptoms, provided that 
highly skilled surgeons are involved and that complication rates are below 3%. Even with this 
low operative complication rate, the number needed to treat to prevent 1 stroke in 2 years is 83. 
In the 2 large trials involving a total of nearly 4500 patients, the annual stroke and death rate 
after CE was 1%, versus 2% among those without CE. What we do not know is whether this 2% 
could be reduced by a strictly supervised regimen of best modern medical care, including control 
of blood pressure, diabetes mellitus, lipids and cigarette smoking, along with appropriate ASA 
therapy. A trial of CE versus tightly controlled (as opposed to standard) medical care is one of 
the last remaining major trials still required to complete our knowledge of the role of CE in 
stroke prevention in asymptomatic patients.”107 

For CAS with embolic protection, SAPPHIRE studied 237 high risk patients with asymptomatic 
carotid artery stenosis > 80%. There were no statistically significant differences in the 30 day 
major adverse event rates and the 360 day major adverse event rates between CAS with embolic 
protection and CEA (6.0% versus 9.6% at 30 days; and 19.2% and 10.3% at 360 days, 

108respectively).   However, patients who received CAS had almost twice as many 360 day major 
adverse events, a clinically important observation that needs further evaluation.  As noted above, 
there were several factors with the SAPPHIRE trial that may hamper generalizability, such as the 
relatively small sample size, patient selection, physician experience, and lack of a medical 
therapy group. These factors may lead to a much higher rate of major adverse events in actual 
practices than seen in SAPPHIRE, creating a situation where the risks outweigh the benefits of 
CAS, especially for asymptomatic patients who have, in general, a lower natural stroke rate than 
patients with severe symptomatic stenosis. 

Additional evidence on CAS for patients with severe asymptomatic stenosis should also be 
forthcoming.  The CARESS Phase II trial should provide important data and evidence on risks 
and benefits of CAS in this population. The CARESS Phase II trial was designed “to assess the 
equivalence of the procedures in nonrandomly but concurrently assigned reverse ratios of 2,000 
CSS patients to 1,000 CEA patients.”109  The primary endpoint will be the combined rate of all-
cause mortality and non-fatal stroke at 48 months.  Patients with symptomatic stenosis ≥ 50% 
and asymptomatic stenosis ≥ 75% will be included. 

Overall, there remains considerable controversy on the risks, benefits and appropriateness of 
carotid interventions for patients with asymptomatic carotid artery stenosis.  This controversy 
was also noted in the public comments we received.  Both sides of the debate submitted strongly 

106 Barnett, Lancet 2004. 

107 Barnett, CMAJ 2004. 

108 Ouriel, presentation at FDA panel meeting 2004. 
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held views. In general as noted by Barnett, patients with asymptomatic carotid stenosis who 
received good medical care are at low risk for stroke.  Complication rates in actual practice from 
CEA often may exceed the reduction in risk from surgery.  Although SAPPHIRE indicated that 
CAS was not inferior to CEA, the appropriateness of any procedure, CAS or CEA, remains 
unclear. In addition, relatively few patients with asymptomatic stenosis have been studied in 
CAS randomized trials.  No trial has evaluated long term outcomes.  No trial has compared CAS 
to optimal medical therapy.  These types of trials are much needed and should be completed.  

Based on currently available evidence, we believe that there is insufficient evidence to conclude 
that CAS with embolic protection improves health outcomes for patients with severe 
asymptomatic carotid artery stenosis > 80% and who are at high risk for CEA when performed 
outside the clinical trial setting.  The BCBS TEC assessment that reported: “Whether CAS with 
DEP is as beneficial as either CEA or optimal medical management for high surgical risk 
patients cannot be determined since available evidence is insufficient to permit conclusions.”110 

Additional evidence is needed. As noted earlier, CMS is interested in facilitating the completion 
of current and planned clinical trials and studies on CAS with distal embolic protection, such as 
FDA-required post approval studies. The additional evidence from these trials is extremely 
important in substantiating the short term outcomes of the prior CAS studies and in developing 
the evidence base on long term outcomes, especially for asymptomatic patients.  Thus, CMS will 
provide coverage for patients with severe asymptomatic carotid artery stenosis > 80% who are 
also at high risk for surgery in IDE clinical trials and FDA-required post approval studies.  By 
providing defined coverage, CMS also aims to provide an acceptable mechanism for patients to 
safely receive treatment in carefully controlled settings given the limited available evidence. 

High Risk Definition 

CMS has determined that patients at high risk for CEA are defined as having significant 
comorbidities and/or anatomic risk factors (i.e., recurrent stenosis and/or previous radical neck 
dissection), and would be poor candidates for CEA in the opinion of a surgeon.  Significant 
comorbid conditions include but are not limited to CHF class III/IV, left ventricular ejection 
fraction < 30%, unstable angina, contralateral carotid occlusion, recent MI, previous CEA with 
recurrent stenosis, prior radiation treatment to the neck, and other conditions that were used to 
determine patients at high risk for CEA in the prior carotid artery stenting trials and studies, such 
as ARCHER, CABERNET, SAPPHIRE, BEACH, and MAVERIC II.  This reflects the body of 
the evidence that flows from the inclusion and exclusion criteria of the high risk carotid stenting 
trials. For example, in the SAPPHIRE trial, separate stent and CEA registry arms were included 
for patients who met the entry criteria but were determined to be at too high risk for surgery by 
the vascular surgeon. In the randomized portion of the trial patients meeting all eligibility criteria 
were either randomized to treatment by stent or CEA, or placed into a stent or CEA registry, 
based on the medical judgment of the interventionalist and surgeon.   

Provider Credentials and Facility Standards 

Provider training and credentials are extremely important in ensuring that only competent 
physicians are performing CAS with embolic protection.  More than most other invasive 
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procedures, there is also a substantial learning period for carotid endovascular procedures.  As 
with all other surgeries and procedures, the primary responsibility to assure that physicians who 
perform CAS with embolic protection have appropriate qualifications, high quality training and 
are competent to perform these procedures resides with the facilities where the procedures will 
be performed.  However, CMS believes the training and experience required for CAS should be 
as rigorous as the training and experience required for coronary interventions, such as coronary 
artery stenting. Physician qualifications should be fully documented and maintained in the 
hospital record keeping system.  Provider volume is an important factor for many procedures 
such as CEA and most likely CAS as well. 

Each facility should have a clearly delineated program for granting carotid stent privileges and 
for monitoring the quality of the individual interventionalists and the program as a whole. The 
oversight committee for this program should be empowered to identify the minimum case 
volume for an operator to maintain privileges, as well as the (risk-adjusted) threshold for 
complications that the institution will allow before suspending privileges or instituting measures 
for remediation.111  Committees are encouraged to apply published standards from national 
specialty societies recognized by the American Board of Medical Specialties112 to determine 
appropriate physician qualifications. 

Facilities that provide CAS with embolic protection should have appropriate staff and facilities 
for performing this service.  Access to a state of the art intervention suite that includes adequate 
monitoring equipment and availability of emergency medical personnel should be available.  For 
CEA, Barnett reported that “low-volume hospitals with high complication rates would be wise to 
refer appropriate patients for endarterectomy to hospitals with more experienced surgeons.”113 

This should likewise apply to CAS with embolic protection. 

CMS believes that the professional staff, infrastructure and support system available at facilities 
intending to offer carotid stenting procedures are critical in ensuring good patient outcomes.  
These are the elements that will likely factor into the appropriate assessment of the patient’s 
suitability for surgery or stenting and the successful placement of the stent and required follow 
up care. 

Facilities and providers that routinely and repeatedly perform this procedure and follow patients 
for long periods of aftercare have a greater chance of successful outcomes. The volume 
necessary to achieve this goal is not presently known. Due to the potentially significant 
morbidity and mortality of this procedure and the learning curve necessary for optimal 
performance, CMS requires that all facilities performing this procedure for Medicare 
beneficiaries to demonstrate competency.   

111 Facility guidelines based on Clinical Competence Statement on Carotid Stenting: 
Training and Credentialing for Carotid Stenting Multispecialty Consensus Recommendations 2004 Society for 
Cardiovascular Angiography and Interventions; Society for Vascular Medicine and Biology; and Society 
for Vascular Surgery. 

112 ABMS at http://www.abms.org/approved.asp. 
113 Barnett, 2004. 
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IX. Other Factors to Consider 

Although these are not specific coverage requirements, there are several important factors to 
consider in the application and practice of carotid artery stenting such as:  

1. Stroke Prevention 

Optimal medical therapy remains a crucial aspect of stroke prevention for all patients, especially 
patients with asymptomatic carotid artery stenosis.  Brott and colleagues noted that “better 
antihypertensive treatments, including the availability of ACE inhibitors and ACE receptor 
antagonists, improved antiplatelet regimens, potential for tighter glucose control in diabetes, and 
well-tolerated lipid-lowering regimens provide a potent armamentarium for the medical approach 
to treatment of asymptomatic carotid artery disease in high-risk patients.”114 

Since all patients who underwent CAS with embolic protection in the major trials received 
clopidogrel, it should be administered to all patients appropriately, according to FDA 
recommendations.115 

Behavior modifications with smoking cessation and adequate physical activity are also 
important, as well as increasing awareness of stroke warning signs. 

2. Age and Life Expectancy 

Very few patients over the age of 75 years have been studied in the CEA or CAS trials.  Even 
fewer patients over the age of 80 years have been considered.  In NASCET (first phase) and 
ACAS, patients with age > 80 years were not included.  In ACST, there was no significant 
difference between immediate CEA and deferral for patients > 75 years of age.  In SAPPHIRE, 
the primary outcome (cumulative incidence of death, stroke, or MI within 30 days after 
procedure or death or ipsilateral stroke between 31 days and 1 year) was considerably higher 
(2x) for patients ≥ 75 years compared to patients < 75 years of age (22% versus 11%, 

116respectively).   With the reported lack of benefit and the higher adverse event rate, use of CEA 
and CAS should not be generally recommended for patients ≥ 75 years, especially patients with 
limited life expectancy.  

3. Determination of the Degree of Carotid Artery Stenosis. 

In the CEA and CAS trials, both ultrasonography and angiography have been used to determine 
the degree of carotid artery stenosis. In NASCET and ECST, angiography was used to 
determine the degree of stenosis.  In ACAS, Doppler ultrasonography and angiography were 
used. If a patient did not have an angiogram on screening, it was performed prior to CEA.  In 
ACST, ultrasonography and angiography were used although angiography was not a requirement 
like in ACAS. In CAVATAS, most investigators chose digital subtraction angiography as the 
confirmatory test.  In the 2 community trials by Brooks, angiography was used to determine the 

114 Brott et al., 2004. 

115 FDA NDA 20-839, 2002. 
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degree of stenosis. In the SAPPHIRE trial, color duplex ultrasonography was used with no 
requirement for angiography; however, the analyses of all measurements were performed by a 
core laboratory. 

Although ultrasonography has been used, carotid artery angiography (digital subtraction) should 
be considered “the gold standard in the diagnosis of carotid artery stenosis.”117  Since carotid 
artery angiography has associated risks, the angiography can be performed at the beginning of 
the scheduled CAS with embolic protection.  However, if the degree of stenosis is determined to 
be less than 70% by the angiography, then the CAS procedure should not proceed. 

4. Independent Neurological Assessment 

Pre-procedure and post-procedure neurological examinations were required and usually 
performed by independent neurologists in the major published clinical trials, including 
NASCET, ECST, ACAS, ACST, and SAPPHIRE.  Pre-procedure and post-procedure 
neurological examinations by a neurologist were also recommended by the Society of 
Interventional Radiology and the American Academy of Neurology. 

X. Conclusions 

Stroke causes significant morbidity and mortality for the Medicare population.  Procedures such 
as CEA and CAS have been used to improve health outcomes in specific subpopulations.  
However, these procedures carry considerable risks that may outweigh the benefits in many 
patients. A thorough consideration of the risks and benefits is needed to help make an informed 
decision on the choices of therapy. Stroke prevention with appropriate therapy must be 
optimized and recommended.  Other considerations such as smoking cessation and life style 
modifications are also important. 

The Centers for Medicare and Medicaid Services (CMS) has determined that the evidence is 
adequate to conclude that carotid artery stenting (CAS) with embolic protection is reasonable 
and necessary for the following: 
1. 	 Patients who are at high risk for carotid endarterectomy (CEA) and who also have 

symptomatic carotid artery stenosis ≥ 70%. Coverage is limited to procedures performed 
using FDA approved carotid artery stenting systems and embolic protection devices;  

2. 	 Patients who are at high risk for CEA and have symptomatic carotid artery stenosis between 
50% and 70%, in accordance with the Category B IDE clinical trials regulation (42 CFR 
405.201), as a routine cost under the clinical trials policy (Medicare NCD Manual 310.1), or 
in accordance with the National Coverage Determination on CAS post approval studies 
(Medicare NCD Manual 20.7); 

3. 	 Patients who are at high risk for CEA and have asymptomatic carotid artery stenosis ≥ 80%, 
in accordance with the Category B IDE clinical trials regulation (42 CFR 405.201), as a 
routine cost under the clinical trials policy (Medicare NCD Manual 310.1), or in accordance 
with the National Coverage Determination on CAS post approval studies (Medicare NCD 
Manual 20.7). 

117 Yurdakul et al., 2004. 
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Patients at high risk for CEA are defined as having significant comorbidities and/or anatomic 
risk factors (i.e., recurrent stenosis and/or previous radical neck dissection), and would be poor 
candidates for CEA in the opinion of a surgeon.  Significant comorbid conditions include but are 
not limited to: 

•	 congestive heart failure (CHF) class III/IV; 
•	 left ventricular ejection fraction (LVEF) < 30%; 
•	 unstable angina; 
•	 contralateral carotid occlusion; 
•	 recent myocardial infarction (MI); 
•	 previous CEA with recurrent stenosis ; 
•	 prior radiation treatment to the neck; and 
•	 other conditions that were used to determine patients at high risk for CEA in the prior 

carotid artery stenting trials and studies, such as ARCHER, CABERNET, SAPPHIRE, 
BEACH, and MAVERIC II. 

Symptoms of carotid artery stenosis include carotid transient ischemic attack (distinct focal 
neurologic dysfunction persisting less than 24 hours), focal cerebral ischemia producing a 
nondisabling stroke (modified Rankin scale < 3 with symptoms for 24 hours or more),118 and 
transient monocular blindness (amaurosis fugax).  Patients who have had a disabling stroke 
(modified Rankin scale ≥ 3) would be excluded from coverage. 

The determination that a patient is at high risk for CEA and the patient’s symptoms of carotid 
artery stenosis should be available in the patient medical records prior to performing any 
procedure. 

The degree of carotid artery stenosis should be measured by duplex Doppler ultrasound or 
carotid artery angiography and recorded in the patient medical records.  If the stenosis is 
measured by ultrasound prior to the procedure, then the degree of stenosis must be confirmed by 
angiography at the start of the procedure.  If the stenosis is determined to be less than 70% by 
angiography, then CAS should not proceed.  

In addition, CMS has determined that CAS with embolic protection is reasonable and necessary 
only if performed in facilities that have been determined to be competent in performing the 
evaluation, procedure and follow-up necessary to ensure optimal patient outcomes.  Standards to 

118 Wilson et al., 2002. 
Modified Rankin Stroke Scale 
0 - 	 No symptoms at all. 
1 - 	 No significant disability despite symptoms; able to carry out all usual duties and activities. 
2 - 	 Slight disability; unable to carry out all previous activities but able to look after own affairs without 

assistance. 
3 - Moderate disability; requiring some help, but able to walk without assistance. 
4 - Moderately severe disability: unable to walk without assistance, and unable to attend to own bodily needs 

without assistance. 

5 - Severe disability: bedridden, incontinent, and requiring constant nursing care and attention. 
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determine competency will include specific physician training standards, facility support 
requirements and data collection to evaluate outcomes during a required reevaluation. 

CMS has created a list of minimum standards modeled in part on professional society statements 
on competency.  All facilities must at least meet CMS’s standards in order to receive coverage 
for carotid artery stenting for high risk patients.  

•	 Facilities must have necessary imaging equipment, device inventory, staffing, and 
infrastructure to support a dedicated carotid stent program. Specifically, high-quality X-
ray imaging equipment is a critical component of any carotid interventional suite, such as 
high resolution digital imaging systems with the capability of subtraction, magnification, 
road mapping, and orthogonal angulation.  

•	 Advanced physiologic monitoring must be available in the interventional suite. This 
includes real time and archived physiologic, hemodynamic, and cardiac rhythm 
monitoring equipment, as well as support staff who are capable of interpreting the 
findings and responding appropriately. 

•	 Emergency management equipment and systems must be readily available in the 
interventional suite such as resuscitation equipment, a defibrillator, vasoactive and 
antiarrhythmic drugs, endotracheal intubation capability, and anesthesia support.  

•	 Each institution should have a clearly delineated program for granting carotid stent 
privileges and for monitoring the quality of the individual interventionalists and the 
program as a whole. The oversight committee for this program should be empowered to 
identify the minimum case volume for an operator to maintain privileges, as well as the 
(risk-adjusted) threshold for complications that the institution will allow before 
suspending privileges or instituting measures for remediation.119  Committees are 
encouraged to apply published standards from national specialty societies recognized by 
the American Board of Medical Specialties120 to determine appropriate physician 
qualifications. Examples of standards and clinical competence guidelines include those 
published in the December 2004 edition of the American Journal of Neuroradiology121, 
and those published in the August 18, 2004 Journal of the American College of 
Cardiology.122 

•	 To continue to receive Medicare payment for CAS under this decision, the facility or a 
contractor to the facility must collect data on all carotid artery stenting procedures done at 
that particular facility.  This data must be analyzed routinely to ensure patient safety, and 

119 Facility guidelines based on Clinical Competence Statement on Carotid Stenting:

Training and Credentialing for Carotid Stenting Multispecialty Consensus Recommendations 2004 Society for 

Cardiovascular Angiography and Interventions; Society for Vascular Medicine and Biology; and Society

for Vascular Surgery.


120 ABMS at http://www.abms.org/approved.asp. 

121 Connors et al., 2004. “Training, Competency, and Credentialing Standards for Diagnostic Cervicocerebral 

Angiography, Carotid Stenting, and Cerebrovascular Intervention”

122 Creager et al., 2004. 
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will also be used in the process of re-credentialing the facility.  This data must be made 
available to CMS upon request.. The interval for data analysis will be determined by the 
facility but should not be less frequent than every 6 months.   

Since there currently is no recognized entity that evaluates CAS facilities, CMS has established a 
mechanism for evaluating facilities.  Facilities must provide written documentation to CMS that 
the facility meets one of the following:  

1. 	 The facility was an FDA approved site that enrolled patients in prior CAS IDE trials, such 
as SAPPHIRE, and ARCHER; 

2. 	 The facility is an FDA approved site that is participating and enrolling patients in ongoing 
CAS IDE trials, such as CREST; 

3. 	 The facility is an FDA approved site for one or more FDA post approval studies; or 
4. 	 The facility has provided a written affidavit to CMS attesting that the facility has met the 

minimum facility standards.  This should be sent to: 

Director, Coverage and Analysis Group 
7500 Security Boulevard, Mailstop C1-09-06 
Baltimore, MD 21244.  

The letter must include the following information:  
Facility's name and complete address;  
Facility's Medicare provider number;  
Point-of-contact for questions with telephone number;  
Mechanism of data collection of CAS procedures; and, 
Signature of a senior facility administrative official.  

A list of certified facilities will be made available and viewable at 
http://www.cms.hhs.gov/coverage/carotid-stent-facilities.asp.   In addition, CMS will publish a 
list of approved facilities in the Federal Register.  A new affidavit is required every two years to 
ensure that facilities maintain high standards. 

All other Medicare policies on PTA of the carotid artery apply.123 

123 Medicare NCD Manual Section 20.7. 

48 



References 
Alberts MJ. Results of a multicenter prospective randomized trial of carotid artery stenting vs. 
carotid endarterectomy. Stroke 2001;32:325-d at http://stroke-
meeting.ahajournals.org/cgi/content/abstract/32/1/325-d 

American Heart Association. Guidelines for carotid endarterectomy. Circulation 1995;91:566-
579. 

Barnett HJM. The inappropriate use of carotid endarterectomy. CMAJ 2004;171:473-474. 

Barnett HJM. Carotid endarterectomy. Lancet 2004;363:1486-1487. 

Barnett HJM, Eliasziw M, Meldrum HE. Prevention of ischaemic stroke. BMJ 1999;318:1539– 
43. 

Barnett HJM, Gunton RW, Eliasziw M, et al. Causes and severity of ischemic stroke in patients 
with internal carotid artery stenosis. JAMA 2000;283:1429-1436. 

Barnett HJM, Meldrum HE, Eliasziw M, for the NASCET collaborators. The appropriate use of 
carotid endarterectomy. CMAJ 2002;166:1169-1179. 

Barnet HJM, Taylor DW, Eliasziw M, et al. Benefit of carotid endarterectomy in patients with 
symptomatic moderate or severe stenois. N Engl J Med 1998;339:1415-1425. 

BEACH Investigators. Boston Scientific EPI: A Carotid Stenting Trial for High-Risk Surgical 
Patients. Public comment submission to CMS, 2004. 

BlueCross BlueShield Association Technology Evaluation Center. Angioplasty and Stenting of 
the Cervical Carotid Artery with Distal Embolic Protection of the Cerebral Circulation. 
Assessment Program Volume 19, no. 15, February 2005. (downloaded from: 
http://www.bluecardworldwide.com/tec/vol19/19_15.html) 

Brooks WH, McClure RR, Jones MR, et al. Carotid angioplasty and stenting versus carotid 
endarterectomy for treatment of asymptomatic carotid stenosis: a randomized trial in a 
community hospital. Neurosurgery 2004;54:318-325. 

Brooks WH, McClure RR, Jones MR, et al. Carotid angioplasty and stenting versus carotid 
endarterectomy: randomized trial in a community hospital. J Am Coll Cardiol 2001; 38:1589-
1595. 

Brott TG, Roberts J, HJobson RW, Hughes S. Carotid revascularization in 2004. Endovascular 
Today 2004;3:33-40. 

Brott TG, Brown RD, Meyer FB, Miller DA, Cloft HJ, Sullivan TM. Carotid revascularization 
for prevention of stroke: carotid endarterectomy and carotid artery stenting. Mayo Clin Proc 
2004;79:1197-1208. 

49 



Cambria RP. Stenting for carotid-artery stenosis. N Engl J Med 2004;351:1565-1567. 

CAPRIE Steering Committee. A randomised, blinded, trial of clopidogrel versus aspirin in 
patients at risk of ischaemic events (CAPRIE). Lancet 1996;348:1329-1339. 

CARESS Steering Committee. Carotid Revascularization using Endarterectomy or Stenting 
Systems (CARESS): Phase I clinical trial. J Endovasc Ther 2003;10:1021-1030. 

CAVATAS Investigators. Endovascular versus surgical treatment in patients with carotid 
stenosis in the Carotid and Vertebral Artery Transluminal Angioplasty Study (CAVATAS): a 
randomised trial. Lancet 2001;357:1729-1737. 

Clopidogrel in Unstable Angina to Prevent Recurrent Events Trial Investigators. Effects of 
clopidogrel in addition to aspirin in patients with acute coronary syndromes without ST-segment 
elevation. N Engl J Med 2001;345:494-502. 

Conners JJ, Sacks D, Furlan AJ, et al. Training, competency, and credentialing standards for 
diagnostic cervicocerebral angiography, carotid stenting, and cerebrovascular intervention. Am J 
Neuroradiol 2004;25:1732-1741. 

Coward LJ, Featherstone RL, Brown MM. Percutaneous transluminal angioplasty and stenting 
for carotid artery stenosis. Cochrane Database Syst Rev 2004:CD000515. 

Creager MA, Goldstone J, Hirshfeld JW, et al. ACC/ACP/SCAI/SVMB/SVS clinical 
competence statement on vascular medicine and catheter-based peripheral vascular interventions: 
A report of the American College of Cardiology/American Heart Association/ American College 
of Physicians Task Force on Clinical Competence (ACC/ACP/SCAI/SVMB/SVS Writing 
Committee to develop a clinical competence statement on peripheral vascular disease). JACC 
2004;44:941-957. 

Cremonesi A, Manetti R, Setacci F, Setacci C, Castriota F. Protected carotid stenting: clinical 
advantages and complications of embolic protection devices in 442 consecutive patients. Stroke 
2003;34:1936-1943. 

European Carotid Surgery Trialists’ Collaborative Group. Randomised trial of endarterectomy 
for recently symptomatic carotid stenosis: final results of the MRC European Carotid Surgery 
Trial (ECST). Lancet 1998;351:1379-1387. 

Executive Committee for the Asymptomatic Carotid Atherosclerosis Study. Endarterectomy for 
asymptomatic carotid artery stenosis. JAMA 1995;273:1421-1428. 

FDA approval of clopidogrel at http://www.fda.gov/cder/foi/nda/2002/20-
839s019_ClopidogrelPlavix.htm. 

Federal Register Vol. 68 no 187 September 26, 2003 p 55636  

50 



http://a257.g.akamaitech.net/7/257/2422/14mar20010800/edocket.access.gpo.gov/2003/pdf/03-
24361.pdf 

Gubitz G, Sandercock P. Prevention of ischaemic stroke. BMJ 2000;321:1455-1459. 

Halm EA, Chassin MR, Tuhrim S, et al. Revisiting the appropriateness of carotid 
endarterectomy. Stroke 2003;34:1464-1472. 

Hobson RW, Weis DG, Fields WS, et al. Efficacy of carotid endarterectomy for asymptomatic 
carotid stenosis. N Engl J Med 1993;328:221-227. 

Inzitari D, Eliasziw M, Gates P, et al. The causes and risk of stroke in patients with 
asymptomatic internal-carotid-artery stenosis. N Engl J Med 2000;342:1693-1700. 

Mayo Asymptomatic Carotid Endarterectomy Study Group (MACE) at 
http://www.strokecenter.org/trials/TrialDetail.asp?ref=158 

MRC (Medical Research Council) Asymptomatic Carotid Surgery Trial (ACST) Collaborative 
Group. Prevention of disabling and fatal strokes by successful carotid endarterectomy in patients 
without recent neurological symptoms: randomised controlled trial. Lancet 2004;363:1491-1502. 

North American Symptomatic Carotid Endarterectomy Trial Collaborators. Beneficial effect of 
carotid endarterectomy in symptomatic patients with high-grade carotid stenosis. N Engl J Med 
1991;325:445-453. 

O’Rourke F, Dean N, Akhtar N, Shuaib A. Current and future concepts in stroke prevention. 
CMJ 2004;170:1123-1133. 

Reimers B, Schluter M, Castriota F, et al. Routine use of cerebral protection during carotid artery 
stenting: results of a multicenter registry of 753 patients. Am J Med 2004;116:217-222. 

Roubin GS, New G, Iyer SS, et al. Immediate and late clinical outcomes of carotid artery 
stenting in patients with symptomatic and asymptomatic carotid artery stenosis. Circulation 
2001;103:532-537. 

Schneider AT, Pancioli AM, Khoury JC, et al. Trends in community knowledge of the warnings 
signs and risk factors for stroke. JAMA 2003;289:343-346. 

SSLYVIA Investigators. Stenting of symptomatic atherosclerotic lesions in the vertebral of 
intracranial arteries (SSYLVIA) study results. Stroke 2004;35:1388-1392. 

Wilson JT, Hareendran A, Grant M, et al. Improving the assessment of outcomes in stroke: use 
of a structured interview to assign grades on the modified Rankin scale. Stroke 2002;33:2243-
2246. 

51 



Yadav JS, Wholey MH, Kuntz KE, et al. Protected carotid-artery stenting versus endarterectomy 
in high-risk patients. N Engl J Med 2004;351:1493-1501. 

Yurdakul M, Tola M, Cumhur T. B-flow imaging of internal carotid artery stenosis: Comparison 
with power Doppler imaging and digital subtraction angiography. J Clin Ultrasound 
2004;32:243-248. (abstract at 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list 
_uids=15124191) 

52 



Appendix I 

Table 1. Carotid Artery Stenting Trials 

Brooks et 
al., 2001. 

Author/ 
Year 

Rand. Trial n=104. 
Inclusion: symptoms/signs cerebral ischemia ipsilateral 
ICA, events within 3 months of eval., >70% stenosis, life 
expect. 5 yrs., willingness, sign informed consent. 
Exclusion: vertebral-basilar insuff., intracranial occlusive 
disease, NIH stroke scale >4, arrhythmia, allergy aspirin, 
heparin, ticlopidine, clopidogrel, bleeding or coagulopathy, 
h/o ICH. 
Patients received aspirin and clopidogrel. 

Study Design 

Mean age=66 yrs 
CAS group. 
Mean age=70 yrs 
CEA group. 
Male/female not 
reported. 
Presenting 
symptoms= stroke, 
TIA, amaurosis 
fugax. 
Mean follow-up 
not reported. 

Demographics 

N=53. 
Death=0. 
Stroke=0. 
Transient 
cerebral 
ischemia=1. 

Results 

CAS 

N=51. 
Death=1. 
Stroke=0. 
Transient 
cerebral 
ischemia=0. 

CEA 

Brooks et 
al., 2004. 

or coagulopathy. 

CAVATAS, 
2001. 

Randomized trial n=504. 
Inclusion: stenosis of the common carotid artery, carotid 

endarterectomy and endovascular treatment. 

Randomized trial n=85. 
Inclusion: >80% internal carotid stenosis by angiography, 
life expect. 5 yrs., willingness, sign informed consent. 
Exclusion: any symptom cerebrovascular ischemia, 
arrhythmia, allergy aspirin, heparin, clopidogrel, bleeding 

Patients received aspirin and clopidogrel. 

bifurcation, or internal carotid artery that investigators 
believed needed treatment and was suitable for both carotid 

Exclusion: unsuitable for surgery because of medical or 
surgical risk factors (eg, recent myocardial infarction, 
poorly controlled hypertension or diabetes mellitus, renal 
disease, respiratory failure, inaccessible carotid stenosis, or 
severe cervical spondylosis), unwilling to undergo either 

Mean age=67 yrs 
CAS group. 
Mean age=70 yrs 
CEA group. 
Male/female not 
reported. 
Mean follow-up 
not reported. 
Mean age=67 yrs 
endovascular 
group.  
Mean age=67 yrs 
CEA group. 
Male=69% 
endovascular 
group.  
Malee=70% CEA 
group. 

N=251 for 
endovascular 
treatment. 
Deaths=7. 
Disabling 
stroke=9. 
Non-disabling 
stroke=9. 
Death or any 
stroke=25. 

N=43. 
Stroke/TIA=0. 

N=42. 
Stroke/TIA=0. 

N=253. 
Deaths=4. 
Disabling 
stroke=11. 
Non-disabling 
stroke=10. 
Death or any 
stroke=25. 

Yadav et al., 
2004. 

Randomized trial n=334. 
Patients were randomly assigned to a procedure only if all 
members of the team were in agreement that the patient was 
a suitable candidate for either endarterectomy or stenting. 
Inclusion: Age ≥18 yr, unilateral or bilateral atherosclerotic 

procedure, unable to give informed consent, or if they had a 
disabling stroke with no useful recovery of function within 
the region supplied by the treatable artery, if angiography 
showed thrombus in the carotid artery, severe intracranial 
carotid artery stenosis beyond the skull base, or a stenosis 
unsuitable for endovascular treatment—eg, because of 
tortuous vascular anatomy. 

Mean age=72.5 yrs 
CAS group. 
Mean age=72.6 yrs 
CEA group. 
Male=66.9% CAS 

Mean follow-
up=1.95 yrs. 

Death=2. 
Stroke=6. 
MI=4. 
Death, stroke 
or MI=8. 

Subgroup 
N=55 stenting. 
Stroke=3. 
Cerebral hem 
=2. 

Death=4. 
Stroke=5. 
MI=10. 
Death, stroke 
or MI=16. 

plus stenosis of more than 50% of the luminal diameter, no 
symptoms plus stenosis of more than 80% of the luminal 
diameter, criteria for high risk (at least one factor required) 

or restenotic lesions in native carotid arteries, symptoms 
Male=67.1% CEA 
group. 
Mean follow-up 

group.  
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-clinically significant cardiac disease (congestive heart 
failure, abnormal stress test, or need for open-heart 
surgery), severe pulmonary disease, contralateral carotid 
occlusion, contralateral laryngeal-nerve palsy, previous 
radical neck surgery or radiation therapy to the neck, 
recurrent stenosis after endarterectomy, age >80 yr. 
Exclusion: Ischemic stroke within previous 48 hr., 
intraluminal thrombus, total occlusion of target vessel, 
vascular disease precluding use of catheter-based 
techniques, intracranial aneurysm >9 mm in diameter,  need 
> 2 stents, h/o bleeding disorder, percutaneous or surgical 
intervention planned within next 30 days, life expectancy 
<1 yr., ostial lesion of common carotid artery or 
brachiocephalic artery. 

not reported. 
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Appendix II 

General Methodological Principles of Study Design 
(Section VI of the Decision Memorandum) 

We divide the assessment of clinical evidence into three stages: 1) the quality of the individual 
studies; 2) the generalizability of findings from individual studies to the Medicare population; 
and 3) overarching conclusions that can be drawn from the body of the evidence on the direction 
and magnitude of the intervention’s potential risks and benefits. 

The methodological principles described below represent a broad discussion of the issues we 
consider when reviewing clinical evidence. However, it should be noted that each coverage 
determination has its unique methodological aspects. 

1. Assessing Individual Studies 

Methodologists have developed criteria to determine weaknesses and strengths of clinical 
research. Strength of evidence generally refers to:  1) the scientific validity underlying study 
findings regarding causal relationships between health care interventions and health outcomes; 
and 2) the reduction of bias. In general, some of the methodological attributes associated with 
stronger evidence include those listed below: 

•	 Use of randomization (allocation of patients to either intervention or control group) in 
order to minimize bias. 

•	 Use of contemporaneous control groups (rather than historical controls) in order to ensure 
comparability between the intervention and control groups. 

•	 Prospective (rather than retrospective) studies to ensure a more thorough and systematical 
assessment of factors related to outcomes.  

•	 Larger sample sizes in studies to demonstrate both statistically significant as well as 
clinically significant outcomes that can be extrapolated to the Medicare population.  
Sample size should be large enough to make chance an unlikely explanation for what was 
found. 

•	 Masking (blinding) to ensure patients and investigators do not know to which group 
patients were assigned (intervention or control).  This is important especially in 
subjective outcomes, such as pain or quality of life, where enthusiasm and psychological 
factors may lead to an improved perceived outcome by either the patient or assessor. 

Regardless of whether the design of a study is a randomized controlled trial, a non-randomized 
controlled trial, a cohort study or a case-control study, the primary criterion for methodological 
strength or quality is the extent to which differences between intervention and control groups can 
be attributed to the intervention studied. This is known as internal validity.  Various types of bias 
can undermine internal validity. These include: 

•	 Different characteristics between patients participating and those theoretically eligible for 
study but not participating (selection bias). 
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•	 Co-interventions or provision of care apart from the intervention under evaluation 
(performance bias). 

•	 Differential assessment of outcome (detection bias). 
•	 Occurrence and reporting of patients who do not complete the study (attrition bias). 

In principle, rankings of research design have been based on the ability of each study design 
category to minimize these biases. A randomized controlled trial minimizes systematic bias (in 
theory) by selecting a sample of participants from a particular population and allocating them 
randomly to the intervention and control groups. Thus, in general, randomized controlled studies 
have been typically assigned the greatest strength, followed by non-randomized clinical trials 
and controlled observational studies. The design, conduct and analysis of trials are important 
factors as well.  For example, a well designed and conducted observational study with a large 
sample size may provide stronger evidence than a poorly designed and conducted randomized 
controlled trial with a small sample size. The following is a representative list of study designs 
(some of which have alternative names) ranked from most to least methodologically rigorous in 
their potential ability to minimize systematic bias: 

•	 Randomized controlled trials 
•	 Non-randomized controlled trials 
•	 Prospective cohort studies 
•	 Retrospective case control studies 
•	 Cross-sectional studies 
•	 Surveillance studies (e.g., using registries or surveys) 
•	 Consecutive case series 
•	 Single case reports 

When there are merely associations but not causal relationships between a study’s variables and 
outcomes, it is important not to draw causal inferences.  Confounding refers to independent 
variables that systematically vary with the causal variable.  This distorts measurement of the 
outcome of interest because its effect size is mixed with the effects of other extraneous factors.  
For observational, and in some cases randomized controlled trials, the method in which 
confounding factors are handled (either through stratification or appropriate statistical modeling) 
are of particular concern.  For example, in order to interpret and generalize conclusions to our 
population of Medicare patients, it may be necessary for studies to match or stratify their 
intervention and control groups by patient age or co-morbidities. 

Methodological strength is, therefore, a multidimensional concept that relates to the design, 
implementation and analysis of a clinical study. In addition, thorough documentation of the 
conduct of the research, particularly study selection criteria, rate of attrition and process for data 
collection, is essential for CMS to adequately assess and consider the evidence. 

2. Generalizability of Clinical Evidence to the Medicare Population 

The applicability of the results of a study to other populations, settings, treatment regimens and 
outcomes assessed is known as external validity. Even well-designed and well-conducted trials 
may not supply the evidence needed if the results of a study are not applicable to the Medicare 
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population. Evidence that provides accurate information about a population or setting not well 
represented in the Medicare program would be considered but would suffer from limited 
generalizability. 

The extent to which the results of a trial are applicable to other circumstances is often a matter of 
judgment that depends on specific study characteristics, primarily the patient population studied 
(age, sex, severity of disease and presence of co-morbidities) and the care setting (primary to 
tertiary level of care, as well as the experience and specialization of the care provider). 
Additional relevant variables are treatment regimens (dosage, timing and route of 
administration), co-interventions or concomitant therapies and type of outcome and length of 
follow-up. 

The level of care and the experience of the providers in the study are other crucial elements in 
assessing a study’s external validity. Trial participants in an academic medical center may 
receive more or different attention than is typically available in non-tertiary settings.  For 
example, an investigator’s lengthy and detailed explanations of the potential benefits of the 
intervention and/or the use of new equipment provided to the academic center by the study 
sponsor may raise doubts about the applicability of study findings to community practice. 

Given the evidence available in the research literature, some degree of generalization about an 
intervention’s potential benefits and harms is invariably required in making coverage 
determinations for the Medicare population. Conditions that assist us in making reasonable 
generalizations are biologic plausibility, similarities between the populations studied and 
Medicare patients (age, sex, ethnicity and clinical presentation) and similarities of the 
intervention studied to those that would be routinely available in community practice. 

A study’s selected outcomes are an important consideration in generalizing available clinical 
evidence to Medicare coverage determinations.  One of the goals of our determination process is 
to assess net health outcomes. These outcomes include resultant risks and benefits such as 
increased or decreased morbidity and mortality.  In order to make this determination, it is often 
necessary to evaluate whether the strength of the evidence is adequate to draw conclusions about 
the direction and magnitude of each individual outcome relevant to the intervention under study. 
In addition, it is important that an intervention’s benefits are clinically significant and durable, 
rather than marginal or short-lived. 

If key health outcomes have not been studied or the direction of clinical effect is inconclusive, 
we may also evaluate the strength and adequacy of indirect evidence linking intermediate or 
surrogate outcomes to our outcomes of interest. 

3. Assessing the Relative Magnitude of Risks and Benefits 

An intervention is not reasonable and necessary if its risks outweigh its benefits. Among other 
things, CMS evaluates whether reported benefits translate into improved net health outcomes. 
The direction, magnitude and consistency of the risks and benefits across studies are important 
considerations. Based on the analysis of the strength of the evidence, CMS assesses whether an 
intervention or technology’s benefits to Medicare beneficiaries outweigh its harms. 
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